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LETTER 


FROM 


THE   SECRETARY  OF  WAR, 


TRAJSBMrmSQf 


With  a  letter  from  the  Chief  of  Ordnance,  a  report  by  Lieut  Col.  F.  H, 
ParJcer,  commanding  the  Watertown  Arsenal^  of  teste  of  iron  and.steel 
and  other  materiais  for  industrial  purposes. 


Dbcubkb  6, 1888. — Referred  to  the  Committee  on  Appropriations  and  ordered  to  be 

printed. 


Wab  Depabtment, 
Washington  City,  December  4, 1988. 
The  Se<9:^etary  of  War  has  the  honor  to  transmit  to  the  House  of 
Eepresentatives  a  letter  from  the  Ghief  of  Ordnance,  TJ.  8.  Army, 
dated  the  22d  ultimo,  and  its  accompanying  report  of  Lieat.  Col.  F.  H. 
Parker,  Ordnance  Department,  IJ.  S.  Army,  commanding  the  Water- 
town  Arsenal^  of  ^^  Tests  of  iron  and  steel  and  other  materials  for  in- 
dostrial  purposes,"  made  with  the  United  States  testing  machine  daring 
the  fiscal  year  ended  June  30, 1888. 

Wm.  0.  Bndicott, 

Secretary  of  War. 

The  Speakeb  of  the  House  of  Repbesentatiyes. 


Obdnaitoe  Office,  Wab  Dbpabtment, 

Washington^  D.  0.,  November  22, 1888. 
SiB:  I  have  the  honor  to  submit  for  transmission  to  Congress,  as  re- 
quired by  law,  the  report  of  Lieut.  Col.  F.  H.  Parker,  Ordnance  Depart- 
ment, commanding  Watertown  Arsenal,  of  <<  Tests  of  iron,  steel,  and 
other  materials  for  industrial  purposes,"  made  with  the  United  States 
testing  machine  during  the  fiscal  year  ended  June  30, 1888. 
Very  respectftilly,  your  obedient  servant, 

S.  V.  BBNlfiT, 

Brigadier-Generalj  Chief  of  Ordnance. 

The  SXOBBTABT  OF  WAB. 
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4  tests  of  ibony  steel,  and  other  materials. 

Watbbtown  Arsenal, 
Watertotonj  Mass.j  August  31, 1888. 
Sir  :  I  have  the  honor  to  transmit  herewith  the  annual  report  of  tests 
of  irou,  steel,  and  other  materials  made  at  this  arsenal  with  the  United 
States  testing  machine  daring  the  fiscal  year  ending  Jane  30, 1888. 

The  total  number  of  specimens  tested  was  1,671,  of  which  1,022  were 
public  tests  and  649  for  private  parties. 
The  receipts  and  expenditures  for  the  year  were  as  follows: 

TetUng  machine,  1888.  ' 

Amount  appropriated 1..  $10,000.00 

Amount  reooived  for  private  tests I,035.ti8 

Total  received 11,035.88 

Expended  for  services  and  labor 7,3^5.22 

Expended  for  power,  tools,  implements  material  for  repairs  and  improve- 
ments  i 2, 9(57. 85 

Deposited  to  credit  of  Treasurer  of  the  United  States 6^.  SI 

.  Total  disbursed 11,035.88 

Bespectfully,  yoar  obedient  servant, 

F.  H.  Pabeeb^ 
Lieut.*  CoL.  Ord.  Deptj  U,  8.  -4,,  Comma/nding. 
The  Chief  of  Ordnance,  U.  8.  A., 

Washingtany  J).  O. 
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TE8TS  OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 


TUBES  &2  nrOH  SOXES. 
No.  3498. 


Marks,  bt,  jc 

DisanetBT,  ''.50B. 

Sedional  area^  ^  square  inch. 


/  ^^^  1 

BooeesitTe 
fllonntkm 
perlnoh. 

Perouaiaiit 

SoooomIw 
pennuient 

Bmaritt. 

/  r^  Z'-LSS*"/  ^"^ 

a 

.000100 
.000160 
.000150 
.000160 
000200 

'.oooaoo 

.000160 
.000160 
.000200 
.000060 

000060 
!  000150 
.001660 
.001360 
.001160 
.001060 
.001060 

000000 
.001060 
.001060 
.001000 
.001050 
.001000 
.001200 
.002160 
.002550 
.002200 
.002850 
.002800 
.003360 
.004000 
.003000 
.004850 
.006000 
!007060 
.0083 
.0200 
.0000 

JtedL 

Ol 

a 

0. 
0. 
0. 

a 

0. 
0. 
0. 

Ineh. 

0. 

InitUkMid. 
Blaatifllliiill 

§ 

9.4N 

S2 

30  000      1         .000060 
SoOO        ^         .001100 

SoSo         -2S!S 

.4JL  OOO                  .  001600 

i?5    ?5^      -'gjssa 

ll.«9 
11,000 

asw 

11,400 
11.80 
1180 

u;ooo 

1%4M 

uno 

11.80 

li.80 
li400 

62;  OOO 

54,  OOO 
66,000 
60,000 
57,  OOO 
58,000 

SSooo 

60:OOO 
62.  OOO 
64.  OOO 
6<000 
^.OOO 

.000800 

.007860 
.008750 
.008800 

.010860 
.011850 
.012900 
.018800 
.015100 
.017260 
.019800 
.022000 
.824850 
.827650 
.081000 

?^^  I     -^2 

as    ^H  I  -^ 

n.ooi 

I            IIS.UUV 

1     — 

• 

General  Bwnmary, 

S?'**^S^t2?%^J2CS©rTapture.T. inch..    0.2550 

S*«^!S:t^\SS^SSKr*SaiD»tel»»tlollniit do 001650 

%•■!&?  J5S^eto?^pototofniptnw do 185 

Foiittonofni^J* ---;-£--- wnmnnaolc 


TESTS  OF   IRON,    STfiEL,    AND   OTHER   MATERIALS. 


Marks,  %^i 

Diameter,  ''.605. 

SeetioDal  area,  .20  square  indh. 


No.3^m. 


"Mr 

SoooomItib 

Pemument 

SowMMtre 

Btfurks. 

TottO. 

Peraqnavd 

Poumdi. 
200 

1,000 
2^000 
8.000 
4,000 
5,000 

Sooo 

7.000 
8,000 
9^000 
9,200 
9.400 
9.600 
9,800 
10,000 
10,200 
10,400 
10  600 
10,800 
11,000 
11,200 
11.400 
11,600 
11.800 
12,000 
12,400 
12,800 
1S20O 
18,600 
14,000 
14,400 
14.800 
15.200 
15,600 
16.000 
16.400 
16.800 
17.200 
17,680 

PlMNMb. 

1,000 
^000 
10,000 
16^000 
20^000 
25,000 
30,000 
86.000 
40.000 
45^000 
46.000 
47,000 
48.^000 
49,000 
60,000 
61,000 
52,000 
63.000 
64,000 
55.000 
56^000 
57.000 
68.000 
59.000 
60,000 
62^000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
30.000 
82.000 
81^000 
86^000 
87,900 

JMlk. 
0. 

.000100 
.000280 

000000 

.'000750 

.000900 
.001100 
.001200 
.001360 
.001400 
.001450 
.001560 
.002750 
.004300 
.005360 

006500 
.'007250 
.008250- 

009860 
.010100 
.011600 
.012800 
.013800 
.015000 
.017260 
.019500 
.021350 

0242S0 
;  027000 
.031400 
.034100 
.038250 

043500 
;040600 
.067500 
.0650 
.0900 
.1500 

Jam*. 
0. 

.000100 
.000160 
.000160 
.000800 
.000150 
.000150 
.000200 
.000100 
.000150 
.000060 
000060 
.000100 
.001200 
.001560 
.001060 
.001150 
.000750 
.001000 
.001100 
.000760 
.001400 
.001300 
.001100 
.001100 
.002250 
.002250 
.001860 
.002900 
.002750 
.004400 
.002700 
.004150 
.006250 
.006000 
.008000 
.0075 
.0250 
.0600 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JMOhm 

0. 

IiiitiAlliMd. 
Blwrfto  limit. 

General  nmmarff. 

Tensile  Btrenf^h  per  sqaare  inch  of  oriffiiiAlBeotion poimda..    87.000 

EUatic  limit  per  saaare  inch  of  orlginu  section do 48,000 

Elongation  per  inon  after  rapture Inoh..    0.2500 

Slongation  per  inclinDder  strain  at  elastic  limit do 001550 

Rednotion  in  diameter  at  point  of  rapture do 145 

Reduction  in  area  after  rnptare,  per  ctatnm  of  origiDal  seotioii 49.1 

PobitloB  of  rapture ".80  from  neck 

ChanMSter  of  broken  snrfiMe silky 

Elongation  of  inoh  sections '.SS'.MS 
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TESTS  OF  IBON,  STEEL,  AND   OTHER  MATEBIALS. 


Marks,  gfr^ 

Diameter,  ^'.506. 

Sectional  area,  "3fi  square  inch. 


No.  3501. 


Elonrntion 
perlnoh. 

porixuiii. 

PermMient 

set. 

SaooeMlTe 

TotaL 

PerMowe 

Bemarka. 

200 

1,000 

2.000 

8.000 

4.000 

6  00a 

6,000 

7,000 

8,000 

9,000 

9,200 

9.400 

9.600 

9.800 

10.000 

10,200 

10,400 

10.600 

10.800 

11.000 

11.200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

18.200 

18,600 

14,000 

14.400 

14,800 

16,200 

16,000 

16,000 

16,400 

16,800 

17.200 

17.600 

17,750 

PtoMfub. 
VOOO 
6^000 
10.000 
16,000 
20,000 
2^000 
30.000 
86^000 
40.000 
46,000 
46,000 
47,000 
48,300 
40,000 
60,000 
61,000 
62;  000 
63,000 
54,000 
6^000 
66,000 
67.000 
68;  000 
50.000 
60.000 
62.000 
64,000 
66.000 
68.000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84.000 
86,000 
88^000 
88,750 

Inch, 
0. 

.000100 
.000260 
!000460 
.000650 
.000800 
000950 
I0OI2OO 
.001850 
.001660 
.001660 
.001860 
.002660 

!004fl60 

.005400 

.006260 

.007100 

.008050 

.008750 

.000760 

.010750 

.011750 

.012500 

.013500 

.015760 

.017760 

.019700 

.022400 

.026600 

.029000 

.031750 

.035000 

.038500 

.044260 

.061000 

.058250 

.0650 

.0900 

.1150 

Inch, 
0. 

.000100 
.000150 
.000900 
.000200 
.000150 
.000160 
.000250 
.000180 
•000200 
.000100 
.000200 
.000700 
.001100 
.000950 

.ooosoa 

.000850 

.000860 

.000960 

.000700 

.001000 

.001000 

.001000 

.000750 

.001000 

.002250 

.002000 

.001050 

.00'J700 

.003100 

.003500 

.002750 

.003250 

.003500 

.005750 

.006750 

.007250 

.006760 

.0250 

.0250 

InOi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JfkSft. 

0. 

InitUaioad. 

' 

BlMtdo  limit 

. 

1 

Tensile  streogth. 

General  nummary. 

Tensile  strength  per  square  inch  of  orlsinal  section poanda..    88, 

glastio  limit  per  aqaarelnoh  of  original  aeotlun do.  ..    46, 
longation  per  inch  after  rapture • inch..    0.2 

Elongation  per  inch  under  strain  at  elastio  limit do 00] 

Reduction  in  diameter  at  point  of  rupture do 

Reduction  in  area  after  rupture,  per  centum  of  original  aection < 

Position  of  rupture    ".10  from  middle  of  bi 

Character  of  broken  surflkce a) 

Elongation  of  inch  sectiona ".18," 


TESTS  OP  IROK,  STEUL,  AND  OTHER  MATERIALS. 


TOBBS  a2  nrCH  BIFLEa 


Marks,  ^^^ 


Ko.3488. 


BT,M 

Diameter,  ''.505. 

Sectional  area,  .20  aqnare  inch. 


AnIMloidt. 

per&ML 

porliMli. 

Penaumeat 

SocMMMtre 

BwutfkB. 

Total 

^tsr* 

P^mtdi. 
200 
1,000 
^000 
8,000 
4^000 
6^000 
i^OOO 
7^000 

8;  000 

%000 
fl^200 
0,400 
O^OM 
0,800 
10,000 
1OL20O 
10.400 
10>600 
10.800 
11,000 
11,200 
11,400 
11,010 
11,800 
12.000 
12.400 
12,800 
18^200 
12,000 
14.000 
K400 
14.880 
15^200 
16,010 
10,000 
16,400 
16.800 
17,200 
17.000 

P&undt. 
1,000 
6,000 
10,000  . 
15^000 
20,000 
25,000 
80,000 
86,000 
40.000 
46.000 
46,000 
47,000 
48^000 
40,000 
60.000 
61,000 
52.000 
$000 
64,000 
60,000 
66,000 
67.000 
68;  000 
60,000 
60,000 
62.000 
64,000 
06,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88^000 

InOL 

0. 

.000100 
.000250 

!000660 

.000760 
000060 

: 001100 

.001260 
.001450 
.001600 
.001660 
.001700 
.008250 

004600 
1005750 
.006800 
.007850 
.006760 
.000800 
.010860 
.011850 
.012900 
.018900 
.015100 
.017250 
.019800 
.022000 
.024850 
.627660 
.031000 
.086000 

038000 
'.043760 
.040760 

:0650 
.0860 
.1460 

Jnth, 
Ol 

.000100 
.000160 
.000160 
.000150 

000200 
'.000200 
.000160 
.000160 
.000200 
.000060 

000060 
!  000160 
.001660 
.001860 
.001160 
.001060 
.001060 

.' 001060 

.001060 

.001000 

.001060 

.001000 

.001200 

.002160 

.002660 

.002200 

.002850 

.002800 

.008350 

.004000 

.003800 

.004850 

.006000 

.007060 

.0082 

.0200 

.0600 

JmOl 
0. 
0. 
0. 
OL 
0. 
OL 
0. 
0. 
0. 

JiMft. 

0. 

TnWtlkiod, 

BiMltolilDii 

•••• 

••■ 

General  eumnuurjf, 

ToMfleatrangthperBqiiftreiiioliofQEiKiiialMOtioii ~ poondB..    88,000 

ElMtie  Ifanit  per  aqiiAre  inch  of  original  Motion do 47,000 

SloiqEition  per  inen  after  rapture • Inch..    0.2650 

Ekiqirtion  per  inch  onder  strain  at  elastiolbnli do 001660 

fiaductioB  in  diameter  at  point  of  niptore do 185 

Redoetioo  in  area  after  roptore,  per  oentmn  of  oclglBal  Motion ^... 46.2 

Position  of  mptoie ".OOftomneok 

Charaeter  of  broken  anzfMe.. .^ ailky 

Ebmgationof  InohaeoUons ^ ".Ifl^'^.O^ 


12         ^    TESTS   OP  IRON,    STEEL,   AND   OTHEE  MATERIALS. 

No.  3491. 
Marks,  l^J 
Diameter,  ^'.505. 
Sectional  area,  .20  square  inch. 


per  Inch. 

BaooesaiTe 
el<m£atloil 
perlnolL 

Permanent 

set. 

Snooenive 
aet 

ToUL 

Peraqnaie 
InoL 

Bemarka. 

Poi$nd9. 

200 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8.200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10.400 

10,800 

11,200 

11,600 

12,000 

13,400 

12,800 

13, 200 

W,600 

14,000 

14,400 

14,800 

15.200 

15,000 

16,000 

10.400 

16,800 

17,200 

17,400 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
2.^000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,000 

Inch. 
0. 

.000160 
.000850 
.000500 
.000700 
.000800 
.001000 
.O0U5O 
.001850 
.001400 
.001450 
.001450 
.001500 
.001550 
.001560 
.006400 
.006500 
.007260 
.008050 
.008900 
.000750 
.011560 
.013500 
.015500 
.017700 
.020000 
.022250 
.024600 
.027550 
.030600 
.034350 
.038600 
.043500 
.048500 
.056000 
.0675 
.0800 
.1050 
.1500 

IndL 
0. 

.000160 
.000200 
.000150 
.000200 
.' 000100 

.ooo2oa 

.000150 
.000200 
.000050 
.000050 

0. 
.000060 
000050 

0. 

.008860 
.001100 
.000750 
.000800 
.000850 
.000860 
.001800 
.001050 
,002000 
!002200 
.002300 
.002250 
.002350 
.002960 
008050 
.003750 
.004160 
.005000 
.005000 
.007500 
.0115 
.0125 
.0250 
.0450 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh. 
0. 

Initial  load. 

Tenaile  atrength. 

General  eummary. 

Tensile  strength  por  aqnare  incb  of  original  section ponnds..    87,< 

Elastic  limit  per  soaare  inch  of  original  aectlon do 46,  < 

£loni;atlon  per  Incn  after  rapture inch..    0.2^ 

EloDfratton  per  inch  nnder  strain  at  elastic  limit do 001! 

Kedaction  in  diameter  at  point  of  raptare do j 

Reduction  in  area  after  rapture,  per  oentom  of  original  section 4] 

Position  of  raptare ".70  from  ne 

Cboraoter  of  broken  snrflMe sill 

Elongation  of  inch  seoUona ".12,  ".J 


TESM   OF   IBON,  STEEL,  AND   OTHEB   MATEBIALS. 


Marks,  «?^^ 


No.  3600. 


MTiM 

Diameter/'.50S. 

Sectional  area,  J2n  sqoare  inoh. 


AppbedlMda. 

"SseJS" 

Siioo«08iTe 

«       ...  . 

BaooeMiTe 

RAOiftrks. 

Totri. 

Pisrsacutfe 

perlnoh.  .       *^ 

200 
1,000 
1^000 
8,000 
4,060 

1.800 
5,000 
10,000 
18^000 
20,000 

sSooo 

80^000 
86.008 
40.000 
45.000 
4^000 
47,000 
48.000 
48.000 
60.000 
51,000 
58,000 

S^ooo. 

54,000 
56^000 

57.000 
58,000 
50^000 
00,000 
6S.'000 
64.000 
80,000 
68^000 
TfLOOO 
TioOO 
74,000 
76.000 
78,000 
80,000 

84,000 

86,000 
881000 
881150 

0. 
.000100 

*000460 
'.000050 
000800 

!  001000 

.001!!00 
.001350 
.001500 
.001600 
.002000 
.002760 
.004850 

!006750 
.007600 

.008500 

'010858 

.011250 

.012260 

,018250 

.014400 

.016350 

.018750 

.021250 

.023150 

.826300 

.028600 

.082600 

.086500 

.041050 

.046750 

,053500 

.0600 

.0750 

.1000 

.1450 

Jndk. 
0. 

.000100 
.000150 
.000200 
.000208 
.000150 

.'000200 
.000160 
.000150 
.000100 
000400 
!0Q075O 
.001600 
.001150 
.000700 
.000500 
.000750 
.001000 
.001000 

. VVW09V 

000800 
.001000 
.001000 
.001150 
.001850 

002400 
'.002500 
.001000 
.003150 
.003200 
.003100 
.003800 
.004550 
.005700 
.006750 
.0066 
.0150 
.0250 
.0460 

JiMft. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

0: 

0. 

XlMft. 

Oi 

InitiaLIoikl. 
XlMtIo  limit 

SlOOO 

4000 

7.800 

SLOOO 

0.800 

(IS 
lis 

S^ooo 

li.600 
11,000 

11:200 

11,400 

11, 000 

11,800 



12,000 

U4fl0 

it  808 

18,208 

Sooo 

H80O 
11^400 

14,880 
1^200 
15^600 

mooo 

1   14L400 

1^800 

17.200 

17.800 

17.880 

General  9ummary, 

TflMik  •treagth  per  square  inch  of  orieiDAl  section .\ |>ounds..    88,150 

Bsstie  Hadt  per  Mowe  inch  of  original  section do —    46,000 

Kbagatkm  per  iacii  after  mptare « Ineh..    0.28U0 

**         '   I  per  inch  nnder  strain  at  ehwtio  limit do 001600 

In  diameter  at  point  of  mptare do 125 

I  In  sna  after  nature,  per  oentam  of  original  section 43.3 

t«f  raptors ^ ".50  from  neck 

aUky 

".14,  ".32* 
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TESTS  OF   IBONy  STEEL,  AND   OTHER   MATERIALS. 


Marks,  ^-^-^ 


No.  3493. 


MTiM 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


AppUedloiUU. 

Elonnldan 
perCSi. 

8aoo«Mlve 
perlnoh. 

PeriDMient 
set. 

BaooenlTe 

Mt. 

RemArka. 

Total. 

PeraooAre 

Poundt. 
200 
1,000 
2,000 
3,006 
4.000 
6,000 
6,000 
7000 
8,000 
9.000 
9,200 
9;400 
9,600 
9,800 
10.000 
10,200 
10,400 
10,600 
10,800 
11.200 
11,600 
12,000 
12,400 
12.800 
13.200 
18,600 
14.000 
14,400 
14,800 
15.200 
15,600 
16,000 
16,4C0 
16,800 
17,200 
17,600 
17,800 

PoiMldf. 

1.000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
54.000 
56^000 
58,000 
60,000 
68,000 
64,000 
66,000 
68,000 
70,000 
79.000 
74.000 
76,000 
78.000 
80,000 
82.000 
84,000 
86.000 
88,000 
88,000 

Inek. 
Ol 

.000100 
.000800 
.000450 
.000650 
.000860 
.001000 
.001160 
.001350 
.001600 
.001550 
.003800 
004000 
.005250 
.006800 
.007760 
.008560 
.009400 
.010160 
.012000 
.014000 
.016000 
.018060 
.020800 
.022650 
.025250 
.028000 
.031250 
.034760 
.039000 
.043500 
.049250 
.056000 
.0600 
.0800 
.1050 
.1450 

Inch. 
0. 

.000100 

.000200 

.000150 

.000200 

.000200 

.000150 

.000150 

.000200 

.000150 

-000050 

.001650 

.000800 

.001250 

.001550 

.000950 

.000800 

.000850 

.000750 

.001850 

.002000 

.002000 

.002050 

.002250 

.002250 

.002700 

.002760 

.003250 

.003500 

.004250 

.004500 

.005750 

.006750 

.0040 

.0200 

.0250 

.0400 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

Inch. 

a 

Initial  loftd. 

BlMtio  limit. 

Tenaile  sirength. 

General  eununary. 

TenaUe  strength  per  aquareinoh  of  original  section poonds..    80, 

Elsstlclimitpersqnareinohoforiglnarsection do 46. 

Elongation  per  inch  after  rnptare : inch..    0.2: 

Elongation  per  inch  under  strain  at  elastic  limit do 001 

Bedactlon  in  diameter  at  point  of  rnptnre do 

RedncUon  in  area aftermptnre,  p^r  oentom of  original  section 4 

Position  of  rnptnre ".40  from  nt 

Character  of  oroken  surface granular.  40  per  cent;  silky  serrated,  60perc<> 

Elongation  of  inch  sections ".31*.  " 


1S8TS  OF  mON,  STEEL,  AND   OTHEK  UATERIALS. 
No.  3490. 


11 


Diameter,  "MB. 

SeotioiuJ  area,  .20  sqaaie  inch. 


perlAGb. 

SnocetsiTe 
elonntton 
permob. 

■eL 

SaooMoiTe 
pennanent 

Mt 

Ramarlri. 

Total 

^isr* 

200 
1,000 
2^000 
3,000 
4,000 
6,000 
0.000 
7;088 

91000 
9>200 
fll4D0 

flLdoo 

PKnmdt. 
1.000 
5,000 
10,000 
15,000 
90,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
44000 
44000 
47,000 
44000 
44000 
50.000 
54000 
54.000 
54000 
54000 
80.000 
84000 
84000 
84000 
S^OOO 

74000 

74000 
74000 
74000 

78,000 
80.000 
84000 
84.000 
84000 

IndL 
0. 
.000160 
000300 
:000600 
.000860 
.000650 
.001000 
.001200 
.001400 
.001450 
.001500 
.001500 
.001800 
.004100 
.008660 
.007350 
.008100 
.008750 
.000600 
.011400 
.013400 
.016350 
.017350 
.010860 
.022000 
.024000 
.027400 
.030000 
.084000 
.037850 
.042560 
.048600 
.0640 
.0600 
.0800 
.0060 
.1600 

Jneft. 
0. 

.000150 
.000150 
.000800 
.000160 
.000200 
.000160 
.000200 
.000200 
000060 
.000050 

.000100 
.002600 
.002460 
.000800 
.000760 
000660 
!000660 
.001800 
.002000 
.001860 

002300 
!002350 
.002600 
.002800 
.008200 
.008408 
.003850 
.004700 
.004060 
.0065 
.0080 
.0200 
.0150 
.0660 

Inth, 
4 
4 

0. 
0. 
0. 
0. 
n. 
0. 
0. 

JmdL 
0. 

Initial  load. 
martJotimtt 

'    10.000 

10.400 
10^800 
11, 200 
11.008 
12,000 
12.400 
12.800 
13,200 
13.800 
14.000 
14400 
14,800 
19^208 
Ifl^OOO 
li^OOO 
14408 
14800 
17.120 



Oetieral  tummarjf. 

TimOattnoglh  per  aqnare  inch  of  original  aeetiim ponnda..    84  800 

Battle  Hntt  per  aooaxoineh  of  original  aeotlon do —    44,000 

Beafatkn per  indi  after  rapture inch..    0.2460 

Baairtion  per  inch  vnderatimin  at  elaatio  limit do 001600 

Bametiaa  u  diameter  at  point  of  raptore do 115 

Sfldaetkm  In  ana  after  niptiir4  per  oentnm  of  original  aeotion 40.3 

PttitiaDofniptnxe l"flpomneok 

Ghaiaoter  of  Droken  anrflMe ^ allky 

~  lofiBohaeetioiia ".a»»,''.» 
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TESTS-OF' IRON,  STEEL.,  AND -OTHER   MATERIALS. 


No.  3537. 


Marks,  S&K 

Diameter,  ".505, 

Sectional  area,  .20  square  inch. 


Appltod  loadB. 

permoh. 

Suooewlre 

PaniiAnent 

set 

SaooMsiTe 

permanent 

•et. 

Total. 

^•yor^' 

Bemnrke. 

Poimdf. 
200 
1,000 
2,000 

Sooo 

4.000 

6,000 

6,000 

7,000 

8^000 

9,000 

9200 

0,400 

9,600 

9800 

10,000 

10,200 

16,400 

16,600 

10,800 

11,000 

11,200 

11,600 

12,000 

12,400 

12,800 

18.200 

18.600 

14.000 

14,400 

14,800 

16.200 

15.600 

16,000 

16,400 

16.800 

17,200 

17,600 

18.000 

18,180 

Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30,000 
86,000 
40,000 
46,000 
46,000 
47,060 
48,000 
49,000 
60,000 
51,000 
62,000 
58,000 
64,000 
65,000 
56,000 
-58,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
90,660 

Inch. 
6. 
.000150 

000900 
!00O46O 
.000560 
.000700 

000900 
!  001060 
.001200 
.001400 
.001450 
.001600 
.001750 
.002500 
.008250 
.004250 
.006100 
.007100 
.007900 
.008750 
.009600 
.011650 
.018900 
.016760 
.017650 
.019850 
.022050 
.024900 
.027000 
.030600 

034500 
.037900 
.042750 
.048250 
.055500 
.064250 
.0850 
.1060 
.1400 

InOi. 
0. 

.000160 
.000150 
.000150 
.000100 
.000160 
.000200 
.000150 
.000150 
.000200 
.000050 
.000150 
.000150 
.000750 
.000760 
.001000 
.001850 
.001000 
.000800 
.000850 
.000850 
.002050 
.002250 
.001850 
.001906 
.002200 
.002200 
.002850 
.002700 
.003000 
.003900 
.003400 
.004850 
.005500 
.007250 
.008750 
.020760 
.0200 
.0360 

Inch. 
0. 
0. 
0. 
0. 
0. 

Si 

0. 
0. 

Inch, 
0. 

Initielloed. 

ElMtSo  limit 
Teoaile  strength. 

.     .... 

Oei^m'al  tummary. 

Tensile  strength  per  aqtuure  inch  of  oriciDaleeotion. poonds..    00,6 

Elastic  limit  per  saonre  i>oh  of  original  section do 46,i» 

Elongation  per  inon  after  raptare.../ inch..    0.24< 

Elongation  per  inch  under  strain  at  elastic  limit do 0014J 

Bednction  in  diameter  at  point  of  rapture do 11 

BeductioD  in  area  after  mptore.  per  centnm  of  original  section 46. 

Position  of  mptore ".60  from  nee 

Character  of  broken  sarflMe silli 

Elongation  of  inch  aeotiODS ".15,  ".8] 


TESTS  OF  IRON,  STEEL,  AND   OTHEB   MATERIALS. 
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No.  3492. 


Mark8,S?r5 

Diameter^  ''.605. 

Seetional  area,  .20  sqaare  inch. 

m 

perlbioli. 

SuooeMiTe 
el«nn«loii 
perSST 

ML 

SotdMd** 

nmn^nA^ 

TMd. 

^tSKT 

1,000 

8;ooo 

10.000 
10;O00 
20.000 
2SwO00 
80,800 
85^000 

40;ooo 

48^000 

48.008 
47.000 
48.000 
48;O08 
90^000 
51,000 

sa^ooo 

58,000 
58^008 
58,000 
O0;O0O 

02;  000 

08^000 

«;eo8 

70^008 
72;  088 

ssss 

82;  000 

80^000 

Jim*. 
0. 
.08050 

I0OO6OO 

.'00O86O 
.001000 
.001150 
.001850 
.001650 
.001800 
.001700 
.008850 
.008000 
004790 
!  006100 
.007900 

.' 010060 
.012400 
.014600 
.017000 
.018800 
.020600 
.090000 

'.090000 

.089960 

.088000 

.088500 

.044150 

.060000 

Io67600 

!0060 

.0860 

.1860 

0. 

.000150 
.000160 
.000800 
.000150 
.009M0 
.000160 
.000160 
.000800 
.000900 
.000060 
.000100 

000660 
.001060 
.001150 
.001850 
.OOUOO 
.001000 
.001800 
.001780 
.009100 

002800 
!  001800 
.001800 
.009400 
.002650 
.000850 

008960 
.008950 
.004000 
.004060 
.006850 
.007500 
.0078 
.0900 
.0500 

OL 

0. 
0. 
0. 

a 
a 

0.  • 
0. 
0. 

/"*• 

InittellMid. 
BlMtlo  limit. 

TenaUe  strength. 

8,000 

4.000 

LOOO 

*ooo 

7,000 

i;ooo 

0^400    1 

ts  \ 

10;800 

as 

19;  000 

1:^408 
]S808 

18,908 

ii;ooo 
Hooo 

H40O 
14»808 
U:200 

• 

Oeneral  oummory. 

_        lineboforiirinalieotioiii ponndB..    80,060 

BaitiDliBttperaaiMvslneliof  originiuseotkm...  do 47,000 

Bagitlon per iacm  after rnvtnre inoh..    0.1860 

icli  under  soalntttelaatio  limit do 001700 

_         neterttt  point  of  raptnie do 065 

1  1b  ai«ft  after  rapture,  per  omtom  of  original  flection  ...: 20.5 

PMitfoBofraptare ".20f^omneck 

CbMBelerof  iKokfliieiiflkoe granular;  doll  ipot  at  the  ciroumferenoe 

Bowgrthinofinclieeetiona ..".24,*'M3 

t^  fkaakv^iatottttglan ".43 


18  TESTS  OF  IBONy  STEEL,  Ain>  OTHER   HATEBIAL8. 

No.  3656. 
Marks,  g^^ 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 


Applied  iMkds. 


TotaL 


PttTBOiiAre 


inoh. 


JSiangfAioi 
perinch. 


Saooowtre 
eloneatioii 
periBdh. 


Penmuiont 


SnooaMive 
permaacnt 


Remarks. 


P&undi, 

200 

1,000 

2,000 

8.000 

4.000 

6^000 

0,000 

7,000 

8.000 

0,000 

0,200 

0.400 

9,000 

0,800 

10.000 

10,200 

10.400 

10,600 

10,800 

11,000 

11.200 

11,000 

12,000 

12.400 

12,800 

13,200 

18,600 

14,000 

14,400 

14,800 

15,200 

15.600 

16.000 

16.400 

16,800 

17,200 

17,600 

18,0C0 

18,280 


P9und9. 
1,000 
6^000 
10,000 
15,000 
20,000 
25^000 
30,000 
85^000 
40,000 
45^000 
46^000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,0C0 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
91,400 


Ineh. 
0. 
.000150 


.000650 
.000850 
.001000 
.001150 
.001350 
.001500 
.001550 
.001600 
.001650 
.001800 
.002000 
.002550 
.008250 
.005000 
.006150 
.007200 
.008050 
.010850 
.012700 
.014150 
.015850 
.018000 


.023100 


.031500 


.040750 

.046500 

.062000 

.057760 

.0685 

.0900 

.1850 


Inch. 
0. 

.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 
.000050 
.000160 
.000200 
.000550 
.000700 
.001760 
.001150 
.001060 
.000860 
.002300 
.002350 
.001450 
.001700 
.002150 
.002350 
.002750 
.003300 
.002260 
.002850 
.004500 
.004760 
.005750 


InOi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


Elaatlo  limit 


.009750 
.010750 
.0216 
.0460 


Tenaila  atrength. 


QeMral  tummarjf. 

Tensile  stteoictli  per  square  inoh  of  oriffinal  eeotion pounds..    91,40 

Elasticlimit  per  square  inoh  of  original  aeotion do 48,00 

Elongation  per  inco  aftermptnre inch..    0.220 

Elongation  per  inch  under  atrain  at  elastic  limit do 00165 

Bednction  in  diameter  at  point  of  raptore do 12 

Redaction  in  area  after  mptore,  per  oentom  of  original  aeotion 43. 

Position  of  mptore , ".OOfromnecl 

Character  of  broken  surfkoe silk 

Elongation  of  inch  sectioiu »,»• ".82*,  ".i 


TESTS   OF  nCON,  STEEL,  AND   OTHES   MATERIALS. 
No.  3430. 

JKametety  ".506. 

Sectioaal  are%  .20  square  iiudi. 
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fdirmgatimi 


Baootnkrt 


per 


iiunaoii 
KrnMh. 


pemuuMnt 

Mt 


Intk, 

.000100 
.000160 
.000160 


.000160 
.000160 


.000160 


IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Intk, 


IxiitiAlloid. 


.002100 
.001000 
.001000 


TO.OOO 

•«.ooo 

83;,ooo 
s4k,om 


OOB400 

010300 
039000 

013760 

oioaoo 

011(500 
O20060 

023250 

026760 


081760 


.000760 
.000750 
.001900 
.001700 
.001760 
.003450 
.002^00 
.002150 


.002760 


.048760 
.048250 


.008160 
.004100 
.004760 


S;^ 


.1060 
.1400 


.000780 


.0850 


Teiuild  strength. 


Qmurml  nmmmrjf, 

^??**^J2L52tacliof  oirtetoiKertloii do....    45^00 

?^*^J!a?SSBr™iSTO^^Tr: inch.,    orfeoo 

i?SSetrratpoiiitofTaptoPe.  ....^.......-... do...       .125 

to«»a»tter  i^ptwperoe^^ 


20  TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  3431. 
Marks,  ?f-^ 
Diameter,  ^^505. 
Sectional  area,  .20  square  inch. 


AppUed  loftdB. 

"^^ 

SaooeulTe 
elODjcatioii 
per  inch. 

Permanent 
set 

SoooeMiTe 
set. 

Bemarks. 

Total. 

Persqnure 
Inch. 

Pound$. 

200 

1,000 

2,000 

3,000 

4,U00 

5^000 

6,000 

7,000 

8,000 

9,000 

9,200 

9.400 

9,600 

9,800 

,10,000 

10,200 

10.400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

18,600 

14,000 

14.400 

14,800 

15.200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,470 

JPounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
26,000 
30,000 
86,000 
40,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
61,000 
52,000 
54,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,360 

Inch, 
0. 

.000150 
.000300 
.000500 
.000700 
.000850 
.001000 
.001200 
.001350 
.001600 
.001650 
.004560 
.005500 
.006250 
.007100 
.007900 
.008900 
.010750 
.012550 
.014500 
.016660 
.  018750 
.021000 
.023600 
.026400 
.029650 
.032900 
.036500 
.041000 
.046400 
.063000 
.OOIOOO 
.0700 
.0950 
.1400 

Inch. 
0. 

.000150 
.000150 

000200 
'.000200 
.000150 
.000180 
.000200 
.000160 
.000150 
.000060 
!o03000 
.000060 
.000760 
.000860 

000600 

!  OOIOOO 

.001860 

.001800 

.001950 

.002060 

.002200 

.002260 

.002600 

.002800 

.003160 

.003350 

.003600 

.004500 

.005400 

.006600 

.008000 

.0090 

.0250 

.0450 

Inch. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
ElasUo  limit. 

Tensile  strenf^. 

1 

Qmaral 

Tensfle  strength  per  square  inoh  of  orlffinal  seetkm ponnds..    87,3^ 

Elastic  limit  per  square  inch  of  orlglniu  section do —    46, 0( 

Elongation  per  inch  after  roptnre inch..    0.22J 

Elongation  per  inch  noder  strain  at  elasticUmit do OOIK 

Ilednctton  in  diametttr  »t  point  of  rupture do 12 

Reduction  in  area  after  rupture,  per  centum  of  original  section 4;^. 

Position  of  rupture ".66  from  ncc^ 

Character  of  broken  surface ^ sili: 

Elongation  of  inch  sections ".32*.  M 


TESTS  OP  IRON,  STEEL,  AND  OTHER  MATERIALS. 

No.  3432. 

Datpeter,  ''.505. 
Secticaud  area,  .20  square  inch. 
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1 

SaooMsiTd 

Permanent 

SoeoesaiTe 

Semarka. 

elongation 
perlnoh. 

Lpkmmat.      Fkmmdg.    f      Jn^A. 

/     1.000              5,000    /        .000150 
'     2,000            10,000    /        .<N>0300 

3,000        15,000  1      .ooosao 

4,000            20,000    /        .000700 
j,00e    ,,        25,000              .OOOGSO 
6.000    :        »,000     /        .OOIOOO 
TMO    :       35.000     /         .001200 
I     a^lOO    1       40.000     /         .001350 
'    B.MO    1       4SL000  *'            ^w^iKon 

■^o" ''• **•  •  • 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JfidL 
0. 

Initial  load. 
£laatioUmlL 

Tenaile  atcength. 

.    ».ao          46L00O 
S^400          47,000 
9.0W          4fl^O0O 
».«0   1       401000 
10.  M   1      50.000 

w.aio  ,     51,000 
10.M  ,     fla;ooo 

lt,M         54.000 
aw         56.000 
U,ON  1      58  00O 

12.000  !      60,000 
1^400         62.000 
12,060  1      64.000 

.OOlSOO 
.00X050 
.4JO2A50 
.003000 
.<»0SX50 
.4M>eiOO 
.007000 
.CM>8500 

.oioioo 

.0I2O0O 
.  014000 
.01&800 
.0X7850 

.oioooo 

n,2(0  1      66,000 

MlOOO   I       12.000      \         .  a2r7060 

55     ^,5oo        -<»JSS2 

liM          7CLQ0O     \         .  033T60 

%S       »oo»    \      .oAieso 

IS     t«  \    -^552 

la^fii  1     tfUior 

\           ' 

Gmeral  eumfMiry. 

THrfU ^MMth  TMT  •cftuare  inob  of  original  neetion  ponnda..    91,100 

SM«ik«; iiSWb  After  rapt rLT« inch..    0.2100 

nSSSSStoS™3W^S*in^atel^^^  do 001550 

7S!\SmiS!*^^!^^^^^*^^  ^fc  -poiiifc  of  rpptnre do 125 

SiiiSiin  to  a^ST*^^^  ru.|»ture.  per  centnm  of  original  section 48.3 

?iriflBeoffTV0teEe ".60  from  neck 

Q«tt«oCl^«Jg«^ vu  "5f? 

lofiaclieeottaos •".    •«*» 


22  TESTS  OP   IKON,  STEEL,  AND   OTHER  JiATERIALS. 

No.  3433. 
Marks,  g&^2 
Diameter,  ^^505. 
Sectional  area,  .20  square  inch. 


Xlongation 
perinoh. 

SacOMaive 
elonnitioii 
perinoh. 

PennMieiit 
set. 

SnooeMive 
iet 

Bemftrke. 

TotaL 

^i^ar* 

Powidi. 
200 
1000 

2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8.000 
8,800 
9,000 
9,200 
9,400 
0.600 
0  800 
10.000 
10,200 
10.400 
10,800 
11,200 
11.600 
12.000 
12,400 
12,800 
13,200 
13,000 
14.000 
14.400 
14,800 
15,200 
16,600 
16,000 
16.400 
16,800 
17,200 
17,600 
17.640 

Poundt. 
1.000 
6.000 
10,000 
16y000 
20,000 
86^000 
80,000 
86,000 
40,000 
41,000 
421000 
48,000 
44,000 
49^000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
5:;  000 
64,000 
66.000 
58,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74^000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
88,800 

JndL 

0. 

.000100 
.000300 
.000468 
.000680 
.000860 
.001000 
.001200 
.001400 
.001450 
.001600 
.001600 
.001660 
.001850 
.003050 
.004850 
.006250 
.007150 
.008250 
.000200 
.009750 
.011000 
.012560 
.016000 
.017000 
.019000 
.021000 
.023400 
.026900 
.028760 
.032060 
.086880 
.039900 
.044750 
.050500 
.0676 
.0660 
.0900 
.1100 
.1450 

tnOL 

0. 
.000100 
.000200 
.000150 
.000200 
.000200 
.000150 
.000200 
.000200 
.000050 
.000050 

0. 

.000050 
.000300 
.001200 
.001800 
.001400 
.000900 
.001100 
.000950 
.000550 
.001250 
.001660 
.002450 
.002000 
.002000 
.002000 
.002400 
.002600 
.002850 
.003300 
.003800 
.004050 
.004850 
.005760 
.0070 
.0075 
.0250 
.0200 
.0350 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InitUI  load. 
XtMtic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section ponnds..    88, 2( 

Elastic  limit  per  square  inch  of  original  section do —    44,  (K 

Elongation  per  incQ  after  mptore inch..    0.23; 

Elongation  per  inch  under  strain  at  elastic  limit do 0015J 

Bednction  in  diameter  at  point  of  raptare do U 

Redaction  in  area  »fterraptare,  per  oentom  of  original  section 46. 

Position  of  mptoxe ".65fipomncc 

Chaiaoterof  hiokcntaxikoe silk 

Elongation  of  iDOhieotloM 'MS,".K 


TESTS   OF   IRON,  STEEL,  AND   OTHEB   MATERIALS. 
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ISO.  3430. 
Marks,  f  I:,? 
Diametw,  '^505. 
Sectional  area,  .20  square  inoh. 


'iSfiS- 

tnsf 

Penaaaant 

•et. 

OllCNlMlIVS 

Boufflu. 

Totd. 

'"toSr* 

1  JPHunit. 
200 

its: 

XVi 

SlOOO 

Bmmdt. 
1,000 
6^000 
10.000 
15^880 
28^080 
29.000 
8^800 
3^800 
40^800 
41^080 

47,880 
48^880 
S^OOO 
50^080 
51,000 
52^800 
5?  000 
60,000 
SlOOO 
oS08O 
08.000 
04,000 
80^800 
S^800 
70,000 
72.000 
74,000 
70^000 
78^800 
80.000 
82.000 
84,080 

iS^ooo 

0.000 
80^700 

0. 

.000100 
.000250 

.'oooooo 

.000750 
.000000 

!  oouoo 

.001260 
.001460 
.001000 
.004000 
.005000 
000800 

.'oooooo 

.007650 
.008400 
.010800 
.011000 
.018750 
.010200 
.018500 
.020060 
.028250 
.029750 
.828600 
.081760 
.084800 

!  048760 

.0«260 

.060000 

.0020 

.0880 

:i2S 

InA, 
0. 

.000100 
.000150 
.000150 
000200 
!000160 
.000150 
.000200 

.oojnoo 

*  000460 
.002100 
.001000 
.001000 
.OOOOOO 
.000750 
.000750 
.001000 
.001700 
.001750 
002450 
.002300 
.002160 
.002000 
.002600 
.002750 

! 008160 

.004100 

.004750 

.005500 

.000750 

.0005 

.0220 

.0200 

.0850 

ImdL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

l2liti«llMd. 

Blaetiii  limit 
T«nBU6gtreiisth. 

8.000 

^000 

«^ooo 

8^000 

8^280 

1^280 
18^400 

i&aso 

u.So 

U.O0O 

12.000 
12^480 
U800 
12.200 
U^OOO 
14.  OM 
H400 
14,800 
M^200 
15^000 

Mveoe 

1A880 

18.860 
17.200 



OoHorol 

T«Mili«lr«ai|CtiL  parsqiufeiiiohof  otUjliMlMettoii poandi..    80,700 

Qastae  limit  per  Mimrefncb  of  origiiuaMctlon do —    45^00 

Ewfltion per Jbmi after mptare tnoh..    0.2300 

K^^Oon  per  Ineli  under  stndDfttelaBtio  limit do 001450 

S»4oetioa  in  diameter  at  point  of  mptare '. do 125 

Sedwtion  in  area  alter  mptare,  per  oontom  of  original  aeotion 43.3 

PiBtioa  of  mpiare r'ftmnneok. 

ChMMtM  of  terokan  anrfkee « iHky 

lofiaohMOtlaDa ..-: ^ f.lt,"Jn^ 


24  TESTS  OP  IRON,  STEEL,  AND  OTHER  MATERIALS. 

Ho.  3552. 
Marks,  55^ 
Diameter,  ''M5. 
Sectional  area^  .20  square  ineb. 


perBMsh. 

SnocfHMiiTf^ 

PeriDMMat 
set. 

Sneeenivo 

! 

TotaL 

^-fSr* 

tSfSS" 

pemaiifesit               Fwiria. 
set. 

Ptmit 

1^000 
4,000 

7.000 
81000 

aL2w 

8,400 
8,000 
8,800 
9.000 
9.200 
9,400 

11^800 
10^000 
10^809 
1«.400 
1«.000 
1«,800 
11,200 

1^000 
12,400 
12.800 
18,200 
13,000 
14,000 
14,400 
14,800 
15^200 
15,000 
10,000 
10^400 
Ifl^OOO 
10,880 

0. 

.OMIflO 

0 

i  HHIIIIII 

IndL 
0. 
Ol 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
OL 

iBltlalkMd. 

10,009          .000000    1      . 
15,000          .000600 
20^000          .000700    1 
25.000          .000900    ' 
80.000    '        OniMMI 

85.000 

.001200    1 

40.000 
41,000 
42.000 
43,000 
41,000 
45.000 
40^000 
47.000 
48^000 
49,000 
50^000 
51,000 
82^000 
58,000 
54.000 
60^000 
58^009 
00;  000 
fl^OOO 
•4.000 

oe;ooo 

•81000 
70,000 
72.000 
74,000 
70,000 
78,000 
80.000 
82,000 
84.000 
84,400 

.001350 
.001400 
001450 

.001450 

A 

.001500 

000950 
000060 
000050 

001800 

001550 

.001000 
003000 

lootfoo 

!  097100 
.009000 
000000 

!  010000 

.0U090 
.018380 
.018000 
.018500 
.081000 
.023700 



Slastielimit. 



OOUOO 
.OOUOO 
000900 

.001000 
001000 
.001060 

.002300 

.002660 
.002600 
.002500 
.002060 
.002800 
.003100 
,003560 
.004850 
.004000 
.WS2S0 
.007150 
.009000 
.013750 
.027750 



.020600  ; 

.O2B90O    i 
.033199    : 
.031300    '. 

.042100 
.047350 
.054500 
.093500 

.077250 
.1050 

.1250        ' 

0200 

Tensile  ■trnjcth.             1 

............ 

Gemeral  smmwutry. 

Teniifle atrengUi  per  aqaare inch  of  ori|n>ul  wctioii pounds..    84.4('0 

KlastfcliBdtperMiureiDehoforigiiudaectioii ^ do iCOfn 

ElongBtkm  per  iDcn  alter  rupture Inch..    O.rioo 

EloogAtkni  per  inclt  nnder  etninnl  elMtio  limit do 001600 

Bednctlon  in  dlemeter  nt  point  of  ruptiire do 025 

SedneCkm  in  Hen  after  mptnre,  per  oeninm  of  original  section 9.5 

Poeitionofmptnre ".95 fhnn  neik 

Chnnctv  of  broken  ■orfiwei.SiiBnlnr;  flaky  spot  at  the  eliciBifltateaee.    Opened  emoka  in  the  rarface 
ofatam. 

^.^ - •'.12.".13* 


TESTS  OF  IRON,  STEEL,  AND  OTHEB  MATEBIAIiS. 
No.  3432. 

Diameter,  ".506. 

Sectional  area,  .20  sqnare  inch. 
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Applied  lowU. 

p«rmoh. 

SnooMsiTe 
elonrntioa 
perlnolL 

PermaneBt 

BoooeMiTe 
permaneiit 

Mt. 

B«marks. 

TotaL 

PcTMnutfe 

»0 
1,000 
2.000 
8.000 
4.000 
5,000 
flvOOO 
'     7.000 
8,000 
8.000 
1^200 
1^400 
0.600 
O.80O 
101  000 
10.200 
10.400 

FoiMdi. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
35.000 
40.000 
45.000 
46^000 
47,000 
48L00O 
49,000 
60,000 
51,000 
62,000 
54,000 
661000 
58  000 
60.000 
62,000 
64.000 
66^000 
68,000 
70.000 
72,000 
71,000 
78.000 
78,000 
80,000 
82.000 
84.000 
86.000 
88.000 
00,000 
•1,100 

2nek. 
0. 

.000160 
.000300 
.000500 
.000700 
.000660 
.001000 
.001200 
.001350 
.001600 
.001580 
.001950 
.002450 

I005160 

.006100 

.007000 

.008600 

.010100 

.012000 

.014000 

.016860 

.017860 

.019900 

.022260 

'.  024800 

.027660 

.090600 

.033760 

.037400 

.041650 

.047000 

.063250 

.0600 

.0760 

.0060 

.1450 

JlMlL 

0. 
.000150 
.000180 
.000200 

.000200 

!  000150 

.000150 

.000200 

.000150 

.000150 

.000060 

.000400 

.000500 

.001450 

.001250 

.000960 

.000900 

.001500 

.001600 

.001900 

.002000 

.001860 

.002000 

.002050 

.002360 

.002550 

.002850 

.002950 

.003160 

.003650 

.004250 

.005850 

.006250 

.006750 

.0160 

.0200 

.0500 

JimJL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  loud. 
ElMtioUmit 

TeiuUeatraiigth. 

,    10.800 

i^oSo 

1X400 

12,600 
13.260 

li^ooo 

14,000 

14,400 

14.600 

19L260 

l£660 

11^000 

1^400 

1&80O 

1^200 

,    17,680 

18,600 

18,220 

GefMtal  8ummarjf, 

TcbsOb  ftovoKth  per  aqnare  inch  of  oriciiial  necUon  ponnd«..    91.100 

ElMtieliinJt  p«reqiMr»  Inch  of  origioM  section do —    46,0(i0 

Ebajsatioo  per  incB after  naptnre inch..    O.'JIOO 

EtovpitloB  per  inch  under  strain  at  elaatic  limit do OOlS.'iO 

i«4«otiSB  In  diMneterftt  point  of  rapture do 125 

Kedaotian  la  areft  After  raptoze,  per  centnm  of  original  section 48.3 

PMitiMiof  mptore ".60  from  neck 

Chanetarof  lyrolcea  sozf^oe silky 

HoegatioaofliMliaeottaiia ".U,  ".31,* 
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TESTS  OF  iBON,  STEEL,  AND  OTHEB  HATEBIALS. 


No.  3564. 

Marks,  S%5 

Diameter,  ".605 

Sectional  area,  .20  sqaare  inch. 


Applied  loAda. 

'Sssr 

SncGouiTe 
eloDgation 
per  inch. 

Pemumeot 
«et. 

SneceaaiTe 

permanent 

set. 

Bemarks. 

Total 

Peraquare 

200* 
1,000 
2,000 
3.900 
4,000 
6^000 
flvOOO 
7,000 

aooo 

8,200 
8,400 
8,600 
8.800 
9,000 
9,200 
9,400 
9,600 

olsoo 

10,000 
10,200 
10,400 
10,600 
10,800 
11,900 
11,600 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,800 
16,200 
15,600 
16,000 
16,800 

Ftmnds, 
1,000 
6,000 
IP.  000 
16,000 
20,000 
25,000 
80.000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66^000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
81,600 

JfidL 
0. 

.000100 
.000300 
.000500 
.000750 
.000900 
.001050 
.001200 
.001850 
.001400 
.001450 
.001550 
.001800 
.002750 
.003600 
.004300 
.005400 
.006600 
.008000 
.009260 
.010300 
.010960 
.011500 
.014250 
.016500 
.018760 
.022000 
.024250 
.027180 
.029750 
.033400 
.037850 
.042500 
.047850 
.056000 
.067000 

IndL 
0. 

.000100 
.000200 
.000200 
.000250 
.000150 
.000150 
.000150 
.000160 
.000060 
.000050 
'.000100 
.000250 
.000060 
.000850 
.000700 
.001100 
.001200 
.001400 
.001250 
.001050 
.000660 
.000550 
.002750 
.002250 
.002250 
.003250 
.002250 
.002900 
.003600 
.003650 
.004450 
.004650 
.005350 
.008150 
.011000 

InOL 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tenalle  strength. 

0. 
0. 
0 

0. 
0. 
0. 

............ 

♦•  •• 

, 



!    ----- 

ir*:":::::: 

General  eummaiT/, 

Tensile  Btrongth  per  sqaare  indh  of  orisinal  section ponnda..    81,6 

Slastio  limit  per  square  inch  of  original  section r?v"'    «  ;5 

Elongation  per  inch  after  rupture toon.-    0.09 

Elongation  per  inch  under  strain  atelastic  limit do 0015 

Beduction  in  diameter  at  point  of  rapture v do —       .0 

Reduction  in  area  after  rupture,  per  centum  of  original  section •,*'*;ll_  ^^ 

Position  of  rupture l"fromne< 

Character  of  broken  aorfiwe,  granular,  60  per  oent. ;  flaky,  40  per  cent.    Opened  crack  in  stem  ne 

the  place  of  mptare. 
Elongation  of  inch  sections "•••i  "-J 


TESTS  OF   IBON,  STEEL,  AND   OTHKB   MATEBUL8. 

Diameter,  ''.505. 

Seetioital  area,  JM)  square  inch. 
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^fiSr 

perlBoli. 

■et 

SaocwsiTe 
set. 

BoBuks. 

ToteL 

"••yar* 

aoo 

1.000 
2^000 
3.000 
4,000 
5,000 
8,000 
7,000 
8,800 
9,000 
9^200 
8.400 
9.00O 
8.808 
lOiOOO 
10.200 
10.400 
10,800 
11,200 
11.800 
12.000 
12,400 
12.808 
18.200 
13.000 
H008 
14.400 
14.800 
18.200 
15,800 
10.008 
18.400 
l«,80O 
14^820 

PoUiMlf. 

1.000 
5.000 
10.080 
15.000 
20.000 
25.000 
80,000 
86^008 
40.000 
45,000 
46,0u0 
47,000 
48,000 
48,000 
80.000 
61,000 
•52,000 
54,000 
66.000 
68.000 
60.000 
83,000 
84,000 
66.0PO 

ra^ooo 

TO,O08 
72.000 
74,000 
70^000 
781000 
80.000 
82.000 
84,000 
84,100 

JadL 
0. 

.000100 
.800300 
.000450 
.000650 
.000860 
.001000 
.001150 
.001850 
.001500 
.001750 
.003350 
.005350 
.006400 
.007400 
.008350 
.0U885O 
.011800 
.014400 
.015900 
.018550 
.021000 
.024350 
.027500 
030000 
.033000 
.038000 
.048400 
.040500 
056500 

!0860 
.1100 
.1300 

Imeh. 
0. 
000100 
.000200 
.000150 

.000200 
.000150 
.000160 
.000200 
.000150 
.000250 
.001000 
.002000 
.001050 
.001000 
.000060 
.001000 
.002450 
.002600 
.001500 
.002660 
.003350 
.002450 
.003150 
.008100 
.003300 
.004100 

.  W9WV 

.008100 
.007000 
.008000 

.0195 
.0250 

.am 

Inch, 
0. 
0. 

0. 
0. 
0. 
Ol 
0. 
0. 
C 

IndL 

Initial  load. 
ElMtio  limit 

Tenailestraigth. 

1 

1    

..'. 1 

1* 

1 

1 

1 

1 

General  eummanf, 

Teanle  strength  per  aqum  inch  of  oriftnalseotioii poands..    84.100 

ElMtielimitperMniflrBinchoforiginarMCtion do —    45,000 

EkMgatkm per incn after mptaro inch..    0.1600 

EloDfation  per  inch  noder  strain  at  eUwtie  limit do 001500 

Sedaetiott  in  diameter  at  point  of  nptnre do 045 

Seductien  in  area  alter  rapture,  per  centam  of  original  section 16.0 

Peajtioa  of  mptOTe at  middle  of  stem 

Cftsneter  of  lnt>ken  sttrfaoe,  Haky.  80  per  oent. ;  gnmolar,  40  per  cent.    Opened  cracka  in  sarfkoe  of 

lofinohaeotions ".18».".12» 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


Marks,  IITm 


No.  3662. 


aiUUA.0,     BT4M 

Diameter,  '',605. 

Sectional  area,  .20  square  inch. 


An»U«dlMdi. 

Elonsailoii 
perinob. 

8a006MlT6 

elongftlloa 
pcarlnch. 

Pttmaaent 
set 

SaocessWe 

Bemarka. 

TotiO. 

'-cr* 

pemument 
set. 

PtfWMlf. 

200 
1,000 
2;  000 
8,000 
4,000 
5.000 

9,200 
9,400 
9,600 
9;  800 
10.000 
10,200 
10,400 
10,600 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
13.200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16.000 
16,400 
10,800 
17,090 

1,000 

6^000 
10,000 

15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
66,000 
68.000 
60,000 
02,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76.000 
78.000 
80.000 
82000 
84.000 
86,460 

0. 

.000150 
.000250 
.000400 
.000560 
.000700 
.000860 
.001000 
.001200 
.001850 
.001400 
.001450 
.002000 
.005750 
.007760 
.008300 
.008750 
.009750 
.011260 
.013600 
.016060 
.018400 
.020850 
.023790 
.026750 
.029800 

.037600 

.042250 

.047100 

.054500 

.0600 

.C800 

.0950 

.1460 

Inch. 
0. 

.000160 
.000100 
.000160 
.000150 
.000180 
.000250 
.000160 
.000200 
.000150 
.i)00050 
.000050 
.000560 
.003760 
.002000 
.000560 
.000450 
.001000 
.001500 
.002350 
.002450 
.002850 
.002450 
.002900 
.003000 
.003060 
.003650 
.004060 
.004750 
.004850 
.007400 
.0055 
.0200 
.0150 
.0600 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
EUfitio  limit 

Tensile  BtransUi. 

General  sumnuiry. 

Teneile  strength  per  sqaAre  inch  of  original  section ponnds..    85. 4;'>o 

Klastio  limit  per  square  inch  of  orfginsi  section do 47,000 

Elongation  per  inch  after  raptnre inch..    O.'JTOO 

Elongation  per  inch  nnder  strain  at  olasticlimit do 001430 

Bednction  in  diameter  at  point  of  raptnre do 14.~< 

Rednction  in  area  after  rupture,  per  centum  of  original  section 4(».  I 

t*osition  of  raptnre ".85fh>mne<k 

Character  of  orolcen  snrfiioe bilky 

Elongation  of  inch  sections ".17.  ".37* 


TE8T8  OF  IBON,   STEEL,    AND   OTHER  MATEBIALS. 

No.  3653. 
Marfan  55^ 
Diameter^  '^.505. 
Sectioml  area,  .20  square  inch. 
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/     AopaaAmdM.      1 

SacoewfTe 

Pennanent 
set. 

Snooeaaive 
pexmanent 

Mt. 

Bemwks. 

1             I              — jjSianasBXkcnk 

\     1,090  j        5,000     I       .€MM>lGO 
%000  I       10,000     I        .000300 
aiOOO   /       15^000     /        .0005(K> 
<i»          20^000     /        .  <KMy700 
i.m          25,000     1        .€>00000 
O^OPO          X,000     1        .OOIOOO 

\M       35,000    /      .ooxaoo 

8,0M          40^000     /        .001400 
8.600          45,000     I        .OOIOOO 
•.2B0   ,      40^000     f        .  OOXO0O 
11400   !      47,  coo     1         .00XT50 

0. 

.000150 
.000150 
.000200 
.000200 
.000200 
.000100 
.000200 
.000200 
.000200 
.000050 
.000100 
.000400 
.001250 
.001400 
.0012CO 
.001000 
.001200 
.001100 
.002000 
.002100 
.001050. 
.002550 
.002160 
.002650 
.002850 
.003450 
.008550 
.008050 
.004400 
005500 
.006500 
.007000 
.0101 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000060 

Inbh. 
0. 

Initial  load. 
Slaatio  limit. 

"Voooom" 

lft,<IOO 
1I.W 

11.  no 

ii,ao 
ii,eDo 

U.M 

i2.ao 

40  OOO           -  «03*52 

50  OOO               .  00*SOO 

51,000           -  ooeooo 

52,000               .007000 
53.000               .  00e200 
HMO               .€>09300 
S^OOO               .  OXX300 
SoOO               .  OX3400 
m  SoO               .  0X5350 
S  boo               .  0X7900 

m  MO     ,         .  0227C»0 



• 

n,m 

i^eN 

IS  IS';   ":^ 
'5S    W      -.^S 



!'£     «*?£  \     "cSSo       1    :o256 

ri,» 

\  »»^  \    -*-"^ 

1 

Ooneral  ownmary, 

m 

9ViiiA..tf>Mm««hMrMraM»  inol^  crf  orffrfnal  ■eotion poimds..    8^000 

\3SSSi;?3?Sr'^^r^pe'-t«»ofoHg.n.l»ct..n «ib-fti„.*ii 

TMtskn  of  rwtitte  -  -  •  - -ir;*  " V/.V-V.V.'.V.V.*.V.V.V.*.'.".'.  V.V.'.'.".V.V.  V.".*.V.*.*.V.  *.'.*.".'.'.*".'.  .*. silkv 

CteiBtorof  totokcft  ajjrfiaoe -  "83*  ''12 

Qa^Oon^i&cl&aeotfons «»  .    •** 
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TESTS   OF  IBON,  STEEL,  AND   OTHER   UATEBIAL8. 


No.  3654. 


Marks, «  ?r  J 

Diameter,  ''.605. 

Sectional  area,  .20  aqaare  inch. 


SaoceaaiTe 
per  inch. 

Permaaent 
set. 

SaooeeaiTe 

'"ST-* 

Benwrks. 

TotaL 

Peraaoam 

per  inch. 

Pimnds. 

200 

1,000 

2.000 

3.000 

4,000 

5,000 

6.000 

7,000 

8,000 

0,000 

9,200 

0.400 

9,000 

0,800 

10,000 

10.200 

10,400 

10,600 

10,800 

11.200 

11,600 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14.800 

15,200 

15.600 

16,000 

16,400 

16,800 

17,170 

JPkmmit. 
1.000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
86,000 
40,000 
45^000 
46,000 
47,000 
48.000 
49.000 
60,000 
51,000 
68.000 
63,000 
HOOO 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,860 

indk. 
0. 

.000150 
.000850 
.000500 
.000700 
.000850 
.001000 
.001250 
.001400 
.001550 
.001550 
.001650 
.001750 
.001800 
.002400 
.004250 
.005500 
.007000 
.008100 
.010500 
.012600 
.015000 
.017500 
.020000 
.022700 
.025600 
.028800 
.032250 
.036400 
.042250 
.046500 
.054260 
.062750 
.0750 
.1150 

IneK, 
0. 

.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000250 
.000150 
.000150 
0. 
.000100 
.000100 
.000050 
.000600 
.    .001650 
.001250 
.001500 
.001100 
.002400 
.002100 
.002400 
.002500 
.002500 
.002700 
.002900 
.003300 
.003350 
.004150 
.005850 
.004250 
.007760 
.008500 
.012250 
.0400 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh. 

0. 

InitiAlload. 

1 

ElMtic  limit. 
TenaUe  strength. 



General  BumfMrjf, 

TeiMile  strength  per  square  Inch  of  original  section poonds..    85,85( 

Elastic  limit  per  square  Ineh  of  original  section do —    49,o<h 

Elongation  per  incn after  mptare  inch..    0.2o.'^ 

Elongation  per  inch  under  strain  at  elastic  limit do 001>^()< 

Reduction  in  diameter  at  point  of  rapture do u: 

Beductlonin  area  after  rupture,  per  centum  of  original  section 49. 1 

Position  of  rupture 1".20  from  lu'ch 

Character  of  broken  surface Hilkj 

Elongation  of  inch  seotiona /M7*.".24* 


TESTS  OF  IBOK,  STEEL,  AKD  OTHEB  MATEBIALS. 
No.  3617. 

JUameter,  ^'.505. 

Seetioaal  are%  JiO  sqnare  inch. 
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Saco«MiT» 

Pezmaaent 
set. 

Saooeasire 

pemiMifliit 

set 

Bomorks. 

'  r.^  I'*,3r'l'^^^^ 

•MS" 

i.m   /        5,000    /       .000900 
2,009          10,000    /        ,0003S0 

4  AM    1        «M  AAA      f            ^%«^rm«TArk 

JfidL 

a 

000200 

.000150 
.  000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000050 
.000050 
.000050 
.000150 
.000250 
.000000 
.000650 
.003400 
.001600 
.001800 
.002400 
.002550 
.002450 
.002800 
.002650 
.002850 
.003000 
.003750 
.003750 
.005800 
.006550 
.007650 
.010250 

Ineh, 
0. 
0< 
0. 
0 
0. 
0. 
0. 

Inch, 
0. 

iBitUaiood.     ' 
Slostio  limit 

5,(K» 
6,000 

7,800 

Km 

1.410 

14.300 

»,000    /       .000850 
8()>0CO     /        .OOXOOO 

40,000   /      .ooxaeo 

45c000     /        .00X&50 
4S,QO0     I        .OOXOOO 

47,000 
48;  000 

4a,ouo 

50,000 
51,000 

S2;ooo 

53,000 

.OOXTOO 

.ooxsso 

.002100 
.003000 

.oosaso 

.0072S0 
.008S50 
.010050 
.0X3030 
.0X3000 

.ox»oso 

.0208dO 



,...,,. 



ii.«te 

H-S    ^•'^ 

u,w 

80,000 
58,000 

80,000 
•2.00O 
(4.000 

ii-S 

li.(» 

dm 

V;8M 

ll*!? 

u,« 

in  MA       1            .  %MieKH>i-J^^ 

7?,?S               .^0250 

H«o 

SS        &«»    \       --oSSo~               .0130 

R,IM 

»,Q»! 

,  ^    ...^ 

1 

General  enmmaryt 
T»«-u.«.^«ftK»«n>.An&reineb  of  origiiuJ aectlon pounds..    O^Oflt 

fSS?Jg3K«-;iiiiii"V-V- «nu,»l«,lUk,«K.t.tclroaB^cj 
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TESTS  OF  IHOM,  STEEL,  AND   OTHER  MATERIALS. 


Marks,  ?^^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch, 


No.  3618. 


Applied  loiidt. 

BlongatiOB 
per  inch. 

Snooeuive 
elongation 
permch. 

Permanent 

•et. 

SnooeMive 

permanent 

set 

Bemarka. 

Total. 

Per  square 
inch. 

Pmmdt. 
200 
1,000 
2,000 
3,000 
4.000 
6,000 
6,000 

7;ooo 

8,000 
1      9,000 

9.200 
■      9,400 

9,600 

9,800 
10,000 
10.200 
10.400 
10.600 
10,800 
U.200 
11.600 
12.000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14.800 
15,200 
15,600 
16,000 
16,400 
16^800 
17,200 
17,480 

Poimdt. 
1,000 
5.000 
10.000 
16.000 
20,000 
25  000 
30.000 
35.000 
40.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
58,000 
54,000 
66,000 
58.000 
60.000 
62, 000 
64.000 
66,000 
68.000 
70.000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84.000 
86.000 
87,400 

Jneh. 
0. 
.000150 
.000350 
.000550 
.000700 
.000650 
.001060* 
.001200 
.001400 
.001550 
.001600 
.001660 
.001700 
.001760 
.O0J8OO 
.001050 
.003000 
.005600 
.007300 
.009600 
.012000 
.014250 
.016560 
.019050 
.021900 
.024700 
.027500 
.031250 
.034900 
.039000 

Jneh. 
0. 

.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000150 
.000200 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000150 
.001050 
.001700 
. 001700 
.002300 
.002400 
.002250 
.002300 
.002500 
.002860 
.002800 
.002800 
.003750 
.003650 
iHUinn 

Jneh. 
0. 
0. 
0. 
9. 
0. 
0. 
0. 

•    Jneh. 
0. 

Initial  load. 
Elaaticlimit. 

Tensile  strength. 

" 



.044400    {      .005400 
.  060750          .  OOGUSa 

.058750 
.0710 
.0900 
.1300 

.008000 
.012250 
.0190 
.0400 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87.44^ 

Elastio  limit  per  square  inch  of  original  section do....    SO.OOi 

Elongation  per  inoD  aft«r  rupture inch..    0.150* 

Kloogation  per  inch  under  Htraln  at  elastic  limit do 00180* 

Reduction  in  diameter  at  point  of  rupture do 06j 

Beduction  in  area  after  rupture,  per  centum  of  orlginsl  section 23.1 

Position  of  rupture ".65  from  xiecl 

Character  of  broken  surface,  granular,  flaky  spot  at  oironmferenoe.   Opened  cracks  in  surface  of  Rt^tn 
Elongation  of  inch  sections ".18*,  'M: 


TESTS   QP  IRON,  STEEL,  AND   OTHEB   MATEBULS. 

No.  3619. 
Marks,  S^S 
Diameter,  ^'.505. 
Sectional  area,  .20  square  inch. 
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Applied  Icwda. 


TotMl 


Per 


iach. 


I  J^otaida. 


I*ottnfl9. 

5,  two 

io,ooo 

S3,000 
30,  OOO 
3S,OuO 
40,  OOO 
4:i,0i>0 

46,  OOO 

47,  OOO 
4lS,OiiO 
49,000 

50,  OOO 

51,  OOO 
52,«>00 
r»3,  (M>0 
54,  0*0 
iiB.  OOO 
58.  OOO 
GO,  OOO 
62,000 

e4,  OOO 

6«,000 

6a,ooo 

70,000 
T2,000 
74,  OOO 
76,  OOO 
78,000 
80,  OOO 
H3,000 

»%,ooo 

85,800 


I  Elongation 
per  inch. 


.000200 
.000350 
.000300 
.000660 
.OOO80O 
.001000 
.  Olil'JOO 
.001350 
. 001500 
.  001550 
.  OOICOO 
.  001  (^^ 
.003750 
.  005500 
.  007750 
.009fK)0 
.010150 
.011400 
.018050 
.  014850 
.017U)0 
.OIIXKIO 
.02-2700 
.02o<>00 

.O2sr»0o 

.0:5 1750 

.onsfiso 

.O4O550 
.  046050 
.  051750 
.000500 
.  O7251S0 
.  080750 
.1400 


SuooflMiTe 
elongation 
perlnoh. 


Inch. 
0. 
.000200 

.0UO15O 
.000l.'>0 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000050 
.000050 
.000050 
.002100 
.001750 
.002250 
.001250 
.001150 
.001250 
.001650 
.  001800 
.002450 
.002000 
.002800 
.002900 
.002900 
.003250 
.004100 
.004700 
.005600 
.005700 
.008750 
.012000 
. 017250 
.050250 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncoessive 

permanent 

Bet. 


Inch, 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


85.800 

48,000 
0.2350 
.  001G5O 
105 


teBBte»tieneihi>er»craAre  inch  of  orlirinal  section Iioands. 

laastkBmit  per  Sqixac©  iach  of  original  section do  .. 

Baagationpt^incbaft«Trapttir©..... inch. 

BMrtion  perineal  under  strain  at  clastic  limit do.. 

Ttadaetienindiain«ter  at  pointof  ruptnpe.............. do....        

leduetton  in  area  after  ropture.  per  centnm  of  original  section 37.1 

Ttaitioaof  rapture ".50  from  neck 

•'TboMter  of  broken  anrfaoe silky,  serrated.    Small  grannlar  spot  at  circamfercnce 

Halation  of  in<a&  Mctiona ".28*.  ".19 


34  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERULS. 

No.  3620. 
Marks,  5|t?m 
Diameter,  ^^505. 
ISectional  area,  .20  square  inch. 


AppU6dl<Mds. 

Sacoesstvie 
elongation 
perinoh. 

Pennaaent 
bet 

Sa«M>e««ive 

permanent 

set. 

Bemarka. 

Total. 

Persqnai^ 

per  inob. 

Poundt. 

200 

1.000 

2.000 

3.000 

4,000 

6.000 

6.0U0 

7,0  0 

8.000 

9,000 

9,200 

9,400 

9.000 

0,800 

10,000 

10.200 

10,400 

10, 600 

10,800 

11, 5i00 

11,600 

12,  OOU 

12,400 

12,800 

13,200 

13,000 

14,000 

14,4U0 

14,800 

15,200 

15,  fiOO 

16.000 

16,400 

If.  800 

17.2''0 

17,410 

PountU. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,0(K) 
50,000 
61,000 
52,000 
53,000 
54.000 
56,000 
68,000 
60,0U0 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
87.050 

Ifieh. 
0. 
.060160 
.0011350 
.000500 
.000650 
.000800 
.001000 
.001150 
.001  50 
.OOL-iOO  • 
.001660 
.001600 
.001650 
.004400 
.005750 
.007000 
.008000 
.009050 
.009750 
.011750 
. 013750 
.016200 
.010250 
.021500 
.024000 
.026250 
.020500 
.  1133500 
.037100 
.040850 
.047000 
.05)750 
.063400 
.0750 
.1000 
.1500 

Inch. 
0. 

.C00150 
.000200 
.000150 
.000150 
.000160 
.000200 
.000150 
.000200 
.000150 
.000050 
.000050 
.OOOOJiO 

.001350 

.001260 

.001000 

.001050 

.000700 

.002000 

.002000 

.002450 

.0(^3050 

.002260 

.002500 

.002250 

.003250 

.004000 

,003600 

.003750 

.006150 

.006760 

.009650 

.0116 

.0250 

.0500 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 

Inch. 
0. 

Initial  load. 
Elastlo  limit 

Tensile  6treugth. 

General  summary. 

Tensile  Htreogth  per  square  inch  of  original  section poonds..    87,05< 

Elastio  limit  per  sqaaro  incli  of  original  section do. .. .    48. 00< 

ElonKationper  inch  after  rapt  are inoh..    0.21(M 

Elongation  perinoh  undrr  strain  at  elasticllmit do 00165< 

Keduction  in  diameter  At  point  of  rnptaro do 12i 

Kediiction  in  area  after  rupture,  per  centam  of  original  section 43.: 

Position  of  rupture ".90  fromnecl 

Character  of  broken  surface silk's 

Elongation  of  inch  sections , ".80*. 'Ml 


TESTS   OF  IBON,  STEEL,  AKD   OTHEB  MATEfilALS. 
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Marks,  ^?(-5 
Diameter,  ^'.505. 


No.  3617. 


Xhameter,  '\50d. 

Sectional  area,  .20  square  inch. 


Applied  kMda. 

1 

JEknntton 

SaocawlTO 
perlnch. 

Peimaaent 

Mt 

SaooMoIre 
pomuuMBt 

SMnarkm 

,    TeteL 

Paraoojuv 

IVUMmm 
200 
1,000 
2.000 
3.000 
4,000 
5,000 
1^000 
7  000 

■* —  -»- 
1,000 

a^ooo 

10.000 
16,000 
20,000 

20.000 
35.000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
56,000 
58,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
26^060 

JlMlL 

Ol 

.000200 
'.000850 
.000550 

.000700 

.000860 

.001000 

.001200 

.001360 

.001550 

.001600 

.001660 

.001700 

.001850 

.002100 

.003000 

.003850 

.007260 

.008860 

.010650 

.013050 

.015600 

.018050 

.020850 

.023500 

.026350 

.030260 

.034000 

!037750 

.043550 

.049100 

.066760 

.067000 

.0600 

.1200 

.1460 

InOk. 

a 

.000200 
.*  000160 
.000200 
.000150 
.000160 
.000160 

000200 
; 000160 
.000200 
.000060 

000050 
.000050 
.000160 
.000260 
.000900 
.000850 
.003400 
.001000 
.001800 
.002400 
.002550 
.002450 
.002800 
.002650 
.002850 
.003900 
.003750 
.003750 
.005800 

006550 
.007650 
.010250 
.0130 
.0400 

0250 

Ol 

0. 
0. 
0 
0. 
0. 
0. 

Ineh, 
Ol 

Initial  loftd. 
SImUo  limit 

TeoAile  •trength. 

lv.000 

1      9.000 

1     9.300 

0.400 

<      0,600 

9,800 

10  000 

•    10,300 

10,400 

i«!ooo 

10,890 
11,200 
ILOOO 

12.000 

12,400 
12,800 

13,200 
13;  660 

14.000 

14.400 

14  «i0 

13,200 
15,090 

lOlOOO 

16.400 

16L80O 

17.2B0 

17,210 

r 

Gtnerdl  aummaryf 

Tendefltnogthpenqnaxeinohof  oriffiiial  aeotion ponndt..    8%6fl0 

BMticIiaiitpersqaureinchof oiiginalaoction do...    48,000 

Eio^BtiOTi  per  inen  After  rapture inoh..    0.1800 

Efitt^iteu  per  inch  nnder  atrafai  at  elastic  limit do 001850 

K^oaioni]idia:2ieteratpoiiitofniptare do 075 

Kivlaetioo  in  area  after  raptare,  per  oeutam  of  original  section 27.4 

^jKUtmofTvptuTe ".65  ftmn  neck 

Cliatacterof  RR>kcD8ar£M}e SraniUar;  flaky  spot  at  circumference 

rmt^tkaacfinehmectiom ".22*,  ".14 


> 
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TESTS  OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 


Marks,  ^^J 

Diameter,  ".505. 

Sectional  area,  .20  oquare  iucb 


No.  3662. 


Applied  loads. 

Elongation 
per  inch. 

SnccessiTe 
elongation 
per  inch. 

Pennanent 

§et 

SncceaaiTe 

permanent 

■et. 

Total. 

Per  Muaro 
inch. 

Remarks. 

Poundi. 
2<H) 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
0,000 
9,200 
9,400 
9,000 
9,800 
10,000 
10.200 
10.400 
10,600 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
ia,600 
14,000 
14,400 
14,800 
15,200 
16,600 
16,000 
16.400 
16,610 

PotindM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 

7a  000 

80,000 
82,000 
82,550 

Inch, 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
.001300 
.001600 
.001500 
.001550 
.001600 
.001650 
.007400 
.008500 
.009600 
.010850 
.012000 
.014750 
.016600 
.019500 
.022500 
.025350 
.028750 
.032500 
.036750 
.042250 
.048500 
.055000 
.066000 
.081000 
.1100 
.1460 

Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000160 
.000150 
.000200 
000200 

Inch. 
0. 
0, 
0, 
0. 
0. 
0, 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
000050 

.000050 

.000050 

.005750 

.001100 

.001100 

.001260 

.001150 

.002750 

.001850 

.002900 

.003000 

.002850 

.003400 

.003750 

.004250 

.005500 

.006250 

.006500 

.010000 

.0160 

.0290 

.0350 



Elastic  limit. 

' 

1 

Tensile  strenj;ifa. 

1 

General  mmmary. 

Tensile  strength  per  square  inch  of  oririnal  section pounds..    82,5: 

Elastic  limit  per  square  Inch  of  original  section do....    49,  W 

Elongation  per  inch  after  rupture ;-•••. inch..    0.24 

Elongation  per  inch  under  strain  at  elastio  limit do 0016,' 

Reduction  in  diameter  at  polx.t  of  rupture do....       .1: 

Eeduction  in  area  afterTupture,  per  centum  of  original  section 43. 

Position  of  rupture I'MO  from  net 

Character  of  broken  surfiMje ;/^*   «  , 

Elongation  of  inch  sections ".32*,  ".] 


TESTS   QF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3619. 

Marks,  Sf;'^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  iuch. 


33 


Applied  loads. 


TaUL 


Perecmare 
inca 


Elongation 
permch. 


SuooeMive 
elonntion 
periDch. 


Permanent 
set. 


Sncoeedve 

permanent 

aet. 


Bemarka. 


Petmd*. 

1,000 

3»«C0 
4.000 
5,000 

eooo 

7,fc00 
8,0=0 
».00» 
9.290 
81400 
9.6.4) 
&8W) 
10,uOO 
10.200 
IO,4fJO 
10.6(« 
li*,8&0 
ll,2f« 
11,600 
I^OOO 
12.400 
12.800 
13,200 
13,600 
14^000 
14.400 
14,800 
15,200 
IS.&JO 
16,  WO 

ifi,4eo 

16. «« 
17,100 


Pinmds, 

1,000 
5.000 
10,000 
15,000 
20,0  0 
23.000 
30,000 
35,000 
40. 000 
45,000 
40.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.O1O 
56, 000 
58.000 
60.000 
62,000 
61,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84.000 
85,800 


Inch. 

0. 
.000200 
.000350 
.0OU5OO 
.000660 
.0008JO 
.001000 
.0UIL>00 
.001350 
. 001500 
.OOIC^ 
.OOICOO 
.OOKifiO 
.003750 
.005500 
.007750 
.009000 
.010150 
.011400 
.018050 
.014S50 
.OITjOO 
.019300 
.  022700 
.025000 
.02Sri60 
.  OU1T50 
.035650 
.040550 
. 046050 
.  051750 
.060500 
.  072500 
.089750 
.1400 


0. 

.000200 
.000150 
.0001'>0 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000050 
.000050 
.000050 
.002100 
.001750 
.002250 
.001250 
.001160 
.001250 
.001650 
.001800 
.002150 
.002600 
.002800 
.002900 
.002900 
.003250 
.004100 
.004700 
.005600 
.005700 
.008750 
.012000 
.  017250 
.050250 


Inch. 
0. 
0. 
0. 

a 
0. 
0. 
0. 


Inch, 


Initial  load. 


Elastic  limit. 


Tentile  strength. 


General  eummarif, 

TcDaile  streni^h  per  square  inch  of  original  section poonds..    85,800 

fiastie  limit  per  sanare  inch  of  original  section do  ...    48,000 

Ebngation  per  incn  after  rapture inch..    0.2350 

tkmgatxon  per  ineh  nnder  strain  at  clastic  limit do 001630 

Bednetion  in  diamet«r  at  point  of  rupture do 105 

ledaetlon  in  area  after  rupture,  per  centum  of  original  section 37.1 

FoaTioQjof  rupture ".50ftom  neck 

T^cracter  of  brok en  snrfaoe ailkv,  serrated.    Small  granular  spot  at  circumference 

Oiogailon  of  inch  Motions ".28*,  ".19 

H.Ex.45 3 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.   3664. 
Marks,  ||?y5 
Diameter,  ''.505. 
Sectional  area,  .20  square  jnch. 


Applied  loads. 

Elonffstion 
I>er  inch. 

SnisoeasiTe 
elonffatian 
per  inch. 

Permanent 
set. 

SaooeaaiTe 

permanent 

set. 

Total. 

PerMnaTe 
inoh. 

Bemarks. 

Potmdt. 
200 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7.000 
8.000 
9.000 
9.200 
9.409 
0,600 
9,800 
10,000 

Pounds. 
1.00O 
6.000 
10,000 
15,000 
20,00(V 
25,000 
30,000 
35.000 
40.000 
45,000 
46,000 
47,000 
48.000 
49,000 
SO  nno 

Inch. 
0. 

.000100 
.000250 
.000500 
.000650 
.000800 
.000050 
.001100 
.001250 
.001450 
.001500 
.001550 
.001550 
.001750 
.002650 
.003550 
.004750 
.006000 
.007500 
.010000 
.012400 
.015000 
.  017750 
.019850 
.022500 
.025750 
.029760 
.033500 
.087250 
.042100 
.048750 
.057000 
.068250 
.0860 
.1200 

Inch. 

0. 

.000100 
.000160 
.000250 
.000150 
.000160 
.000160 
.000150 
.000150 
.000200 
.000050 
.000050 

0. 

.000200 
.000900 
.000900 
.001200 
.001250 
.0015C0 
.002500 
.002400 
.002600 
.002750 
.002100 
.002650 
.003260 
.004000 
.003750 
.003750 
.004850 
.006650 
.008250 
.011250 
.016760 
.0850 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  loail. 

Slaiitio  limit 

10  **C0    1        -'il  fl^M 

10,400 
10,600 
10,800 
11,200 
11,600 
12.000 
12.400 
12.800 
i:i.200 
13,000 
14,000 
14,400 
14.800 
15,200 
15.  COO 
16,000 
16,400 
16,800 
16,980 

52,000 
53,000 
54.000 
56.000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82.000 
84,000 
84,000 

Tensile  strengUi. 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section poxinds..    84. 9< 

Elastic  limit  per  square  inch  of  original  section do 48,  OC 

Klongation per inon after mptnre inch..    0. 2K 

Elongation  per  inch  under  strain  at  elastic  limit do 001 5C 

Reduction  in  diameter  at  point  of  mptnre do U 

Ilednction  in  area  after  rupture,  per  centum  of  original  section 49. 

Position  of  rupture. ".95  from  nee 

Character  of  broken  surface ailh 

Elongation  of  inch  sections ^ ''.92*,".] 


TB8TS  OF  lEON,  STEEL,  AND   OTHEB  MATESIALS. 
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Marks,  f^M^ 


Diameter,  ".505. 

SectioDal  area,  .20  square  inch. 


i 

£l<mntioii 
permclu 

SnooessiTe 

Permanent 
set 

Suooewive 
set. 

Kemarks. 

■  Toll.  j^i^T" 

I  PtmmdB, 
200 

1  ooo 

JPoundB. 

1,000 

.<%  AMI 

Inch, 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
.001900 
.001450 
.001500 
.001550 
.001000 
.001000 
.001700 
.008200 
.009000 
.010000 
.011400 
.012400 
.013200 
.015350 
.018500 
.020850 
.023750 
.026500 
.030000 

034000 
.038750 
.043500 
.049500 
.057250 
.067000 
.082100 
.1150 
.1400 

InOi. 

0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000160 
.000060 
.000060 
.000060 

0. 
.000100 
.006500 
.000800 
.001000 
.001400 
.001000 
.000800 
.002160 
.003150 
.002350 
.002900 
.002750 
.003500 
.004000 
.004750 
.004760 
.000000 
.007750 
.009750 
.015400 
.0826 
.0250 

InOi, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initlalloikl. 
XlMtlo  limit. 

Tensile  streogth. 

,     2.000    1         10,000 
3.000    1          15,000 
4.000    j         20,000 

5.  OOO                  9fLOM 

■     i^OQO 

ao.000 

35,000 
40.000 
45,000 

7,000 
8,000 

t,«oo 

'     1^200 

9.400    1         47,000 
1     0,600    ^        AAona 

1     9L800 

49.000 
50,000 
51,000 
52.000 
53,000 
54.000 
65,000 
50.000 
58.000 
Ml  AMI 

10  200 

,  i«,«o 

!    10  600 

1    10,800 

11.000 

11.260 

11  600 

1  i2;ooo 

12,400              KfLOOa 

12,800 

64.000 
66,000 
68.000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
84,000 

12,200 

13,600 

u.eoo 

14,400 
<    14^800 

15,200 
15^600 
16.400 

16,400 
I<iy8M 

16.  SO 

General  summary, 

Tonle etrensth  per  sqoere  inch  of  original  Motion pounds..    84,600 

ISwticlimi^perMiiare inch  of  original  section do 60,000 

Boe^ioii  per  inch  after  rapture inch..    0.8450 

BfisistfoB  per  inch  under  strain  at  elastic  limit do .001700 

IHcctioD  in  diameler  at  point  of  rapture do 106 

Bednetfam  In  area  after  rnptare,  per  oentam  of  original  section 37.1 

FoetbB  of  mptare ruofrom  neck 

(%tf»:lar  of  broken  auftoe silky  seriated.  Opened  cracks  in  sarfaee  of  stem 

BBBsatim  «f  inisli  seetiana ".32*. 'M7 
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TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 


Marks,  »Jf^J 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


No.  3648. 


Applied  loads. 

Elon^at  on 
per  inch. 

Sacceasire 
eloDgation 
per  inch. 

Permanent 
set. 

t 

Saco«>88iTe 

peimanent 

aet. 

Remarks. 

Total 

Per  aqtiBre 
Incli. 

Pounds, 
200 
1,000 
2,000 
3,000 
4,000 
5,000 

9,tm 

7,000 
8.000 
8,200 
8.400 
8.600 
8,800 
9,000 
9.200 
9,400 
9,000 
9,800 
10,000 
10. 200 
10,400 
10.800 
11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
18.600 
14,000 
14.400 
14,800 
15,200 
15,600 
15,940 

Poutidt. 
1,000 
5. 000 
10,000 
15.000 
20,000 
25.000 
30, 000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46. 000 
47.000 
48,000 
49.000 
50,000 
51,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 

7ii;ooo 

72,000 
74,  COO' 
76,000 
78,000 
79,700 

Inch. 
0. 

.000100 
.000300 
.000450 
.001600 
. 000800 
.  0009.'^ 
.001050 
.001200 
.OOliPO 
.  001250 
.001350 
.001400 
.001450 
.  003000 
.004960 
.  005850 
.006850 
.008000 
.009050 
.010050 
. 012350 
. 014700 
.017400 
.020350 
.023250 
.026050 
.029100 
.033100 
.  037750 
.0429i>0 
.049750 
.0570 
.0685 

Inch, 

0. 

.000100 
.000200 
.000150 
.U00150 
.000200 
.000150 
.000100 
.000150 

0. 
.000050 
,000100 
.0  n050 
.  000050 
.001550 
.001950 
,000900 
.001000 
.001150 
.001050 
.001000 
.  003300 
.002350 
.002700 
.002950 
.002900 
.  00*2800 
. 003050 
.004000 
.0046.10 
.005150 
.006850 
.007260 
.  0U5 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Blaalic  limit. 

Tensile  atrengtb. 

* 

General  summary. 

Tensile  strength  pf>rsqnare  inch  of  orieinal  section ixrands..    70,700 

Elastic  limit  per  square  inch  of  original  section do —    45, 000 

Elon'atlon  per  Incu  after  rupture Inch..    u.«9o0 

KlougAtioD  per  inch  under  strain  at  elastic  limit do 0OUr>0 

Reduction  in  diameter  at  point  of  rupture do 035 

Reduction  in  area  after  rupture,  percentumo.  original  seotiou 1-^.2 

Posiition  of  rupture "85ftt)mneclc 

Character  of  broken  surfcM^e,  granular;  flaky  apot  at  the  olroumference.    Opened  caraoks  in  the  surface 

of  stem. 
Elongation  of  inch  sectiona ".08, 'Ml* 


TESTS   OF   lEON,    STEEL,    AND   OTHER  MATERIALS. 

ISo.  3663. 
Marks,  ^^j^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
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Applied  loftdA. 


TMd. 


P&tmds. 
200 
1,000 
2^000 
S.0OO 
4,000 
9^000 
C.000 
7,  MO 
8LO0O 
9>000 
9.200 
ft.  400 
9^000 

ft.  aw 

10.000 
10w200 
10!,  400 
10.600 
10,SOO 
11,400 
11,200 
U,000 
12.000 
12.400 
12.800 
1^200 
13.600 
14,000 
14,400 
K8Q0 

u;..20o 

lSi.000 
14060 
14^400 
14^810 
17,  UO 


Pertqnare 


ertqiu 
inoli. 


PcundM. 

1,000 

5,000 

10,000 

l^ooo 

20,000 
25,000 
30.000 
85,000 
40.000 
45,000 
46^000 
47.000 
48.000 
411,000 
50,000 
51.000 
52,000 
53,000 
54  0OO 
55,000 
56,000 
58.000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80.000 
82,000 
84,000 
85.900 


Elonntion 
perlnoh. 


0. 

.000150 
.000350 

.000500 


.000850 
.001000 
.001200 
.001350 
.OOISM 
.001550 
.001600 
.001700 
.001700 
.001750 
.004250 
.005000 
.007050 
.00^100 
.009100 
.010400 
.012550 
.015500 
.017600 
.019850 
.OC3000 
.025600 
.020000 
.032900 
.037000 
.041750 
.047000 
.033000 
.065500 
.082500 
.1250 


Saocestive 
elonjntion 
perineh. 


Inch. 

0. 

.000150 
.000200 
.000150 
.0002U0 
.000150 
.000160 
.000200 
.000150 
.000150 
.000050 
.000050 
.000100 

Ol 

.000050 
.002500 
.001650 
.001150 
.001050 
.001000 
.001300 
.002150 
.002950 
.002100 
.002250 
.003150 
.002000 
.003400 
.003900 
.004100 
.004750 
.006160 
.007100 
.010500 
.0170 
.0425 


Pennanent 
Bet. 


Ineh, 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncoeaeive 
pennaneot 


Inch. 


Remarlcs. 


Initial  load. 


Elaatlo  limit 


Tensile  strengtb. 


Gtneral  summary, 

tmBktttnogOi pet aqvxn inch ot  original neotion pounds..    85,000 

KiaitieBniitperaaiiareineh  of  original  section do —    50,000 

£oiMe>tioD  per  incn  alter  mptme inch.,    u.2100 

BoejEstkni  per  inch  under  strain  at  elastlo  limit do .  001750 

KedBcdcmindJanieteratpointor  ruptnre do 135 

tefeetioa in ftrett after  mptnre,  percentumof  original  neotion 46.2 

h«!tiaa  of  mptore 1".  10  from  neck 

enactor  of  broken  sozfisoe silky,  serrated 

Zl^EBtiflnofiiMsbaeotioiiB ".28,*  ".14 
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TESTS  OF   IRON,    STEEL,    ANU   OTHER   MATERIALS. 


No.  3650. 
Marks,  g^^ 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 


AppUed  loads. 

Elonxatfon 
permch. 

Saocessive 
eloneation 
per  Inch. 

Pennanent 
set. 

Sueoessive 

permaiieiit 

set 

1 

ToUl. 

Per  sqaare 
iuon. 

Remarks. 

1 

Pounds. 
200 
1,000 
2,000 
3.000 
4.000 
5,000 
6.000 
7,000 
8,000 
8,200 
8,400 
8.600 
8,800 
9,000 
9.200 
9.400 
9,600 
9,800 
10.000 
10.200 
10.400 
10.600 
10,800 
11.000 
11,200 
11.600 
12.000 
12,400 
12,800 
13.200 
13,600 
14,000 
14,400 
14.800 
15,200 
16.600 
16.000 
16,400 
16,760 

2*ou7^d». 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
51.000 
62,000 
53,000 
54.000 
55.000 
56.000 
58,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
83,760 

Jtysh. 
0. 

.000200 
.000350 
.000600 
.000760 
.000950 
.001100 
.001300 
.001450 
.001500 
.001600 
.002750 
.003650 
.001900 
.005650 
.006400 
.007400 
.008100 
.009000 
.010000 
.010950 
.011900 
.  012900 
.  013900 
.  014850 
.017050 
.019500 
.022250 
.024650 
.027550 
.030650 
.a34500 
.038400 
.  043250 
.048750 
.056250 
.0660 
.0800 

Inch. 
0. 

.000200 
.000150 
.000250 
.000150 
.00i200 
.000150 
.000200 
.000160 
.000050 
.000100 
.001150 
.000900 
.001250 
.000750 
.000750 
.001000 
.001000 
.000600 
.001000 
.000950 
.000950 
.001000 
.001000 
.000950 
.002200 
.002450 
.002750 
.002400 
.002900 
.003100 
.003850 
.003900 
.004850 
.005500 
.007500 
.009760 
.0140 

Inch. 

0. 

0. 

0. 

0. 

0. 
.000050 
.000050 
.000100 
.  000100 

Tneh. 
0. 

Initial  IfHid. 

.000030 
0. 

.000050 
0. 

Elastic  Umit 

.,,., i 

:::":::::::l::. ::::::;;: 

1 

^ 

' 



Tensile  strength. 

General  eummary. 

Tensile  strength  per  sqaare  inob  of  original  section pounds..    83.75( 

Elaatlclimit  per  square  inch  of  original  stMStion do —    42,00( 

Elongation  per  inch  aftei-  ru ptnre        iwob . .    0. 1  ooi 

Elongation  per  inch  under  strain  at  elastic  limit do OOlCoc 

Bednctionln  diameter  at  point  of  ruptare do Oi: 

Eedaotion  In  area  after  rapture,  per  centam  of  original  section Ck' 

Position  of  ruptare ".30  from  neck 

Character  of  brolien  surface grannlar,  radiating  fh>m  a  flaky  spot  at  the  ciroumferenc« 

Elongation  of  inch  sections ".09,  ".11* 


TESTS  OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  3547. 

Marks,  1§VJ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 
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▲pplted  londs. 


TotaL 


300 
1,000 

3;  000 

3;  000 
4,000 
S»000 

fllOOO 
7,000 
flLOOO 
9,000 
91S0O 
9^400 
0,000 
t.800 
10.000 
10,210 
10,400 
10.600 
10.800 
11,000 
11.200 

n.ooo 

11,800 
12.000 
12;  408 
I2L80O 
IS,  200 
13.000 
14.000 
14.400 
liSOO 

usa» 

15,800 
16.000 
16.400 
16,800 
I7.08D 


Potmiuto 
Suck. 


PowndM. 
1,000 
6.000 
10.000 
ISwOOO 
20,000 
2S.O00 
30,000 
35,000 
40,000 
4Sw000 
4«,000 
47.000 
48,000 
49,000 
60,000 
51.000 
52.000 
63,000 
54.000 
53,000 
50,000 
57,000 
58,000 
59,000 
00,000 
02,000 
04,000 
66,000 
08,000 
70.000 
72.000 
74,000 
76^<K)0 
78.000 
80.4>00 
82,000 
84,000 
85^400 


Elonntio: 
perinolL. 


ion 
per  Inch. 


Indu 


.000150 
.000350 


.000650 
.000850 
.001050 
.001200 
.001350 
.001550 
.005200 
.004500 
.006200 


.007830 
.008750 


.010800 

.011650 

.012600 

.013800 

.014600 

.015750 

.017000 

.018500 

.020600 

.023800 

.026150 

.029500 

.032800 

.037150 

.042000 

.047000 

.053500 

.062350 

.0760 

.1000 


Snocesdve 
elongation 
perlnoh. 


IndL 
0. 

.000150 
.000200 

.000150 

.0w0150 

.000200 

.000200 

.000150 

.000150 

.000200 

.001650 

.001300 

.001700 

.000700 

.000950 

.000900 

.001060 

.001000 

.000650 

.000050 

.001200 

.000800 

.001150 

.001250 

.001500 

.002100 

.002700 

.002850 

.00.1350  ; 

.003300  ! 

.004350  I 

.004850  , 

.005000  , 

.006500 

.008850 

.013650  I 

.0250   I 


Permanent 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.600050 


Saoceeaive 

permanent 

set. 


Inch. 


.000050 


Remarks. 


Initial  load. 


EUMtic  limit. 


Tensile  strength. 


General  summary, 

Tfevi]«Btieof(th  per  sqnaio  inch  of  original  section pounds..    85,400 

Ehstk  limit  per  eqnareinoh  of  original  section do —    45,000 

Efeacation  per  incn  after  xuptore inch..    0.1700 

nnuntioa  per  inch  under  strain  at  elastic  limit do  ...  .001550 

Mttction  in  diametefr»t  point  of  rapture do 086 

Kedaetion  in  aroa  aftctr  mptore.  percentamof  original  section 80.7 

PMHiim  of  rnptare ".75  from  neck 

doneter  of  bioken  sorfiMe silky  serrated.    Op«nied  cracks  in  stem  in  vicinity  of  place  of  ruptnre 

Boaisation  of  Inch  scwtions ".12,  ".22* 


u 


TKSTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  3656. 
Marks,  bt4M 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Sacoeaaive 
oloneation 
perlncb. 

Permaaent 

aet. 

SoooeaalTe 

permAiient 

aet. 

Bemwks. 

Total. 

Persqnaie 
inch. 

per  inch. 

Poundt. 

21)0 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

9,200 

9,400 

9^00 

9.800 

10,000 

10,200 

10,400 

10,600 

10,800 

11.200 

11,600 

12,000 

12,400 

12,800 

13.200 

13.600 

14,000 

14,400 

14.800 

15,200 

16.600 

16,000 

16,400 

16,800 

17,200 

17,600 

17.800 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
63.000 
54,000 
5*1,000 
58,000 
60,000 
62. 000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,000 

Inch. 
0. 

.000150 
.000850 
.000550 
.000700 
.000850 
.001050 
.001260 
.001400 
.001550 
.001600 
.001650 
.001700 
.001750 
.001850 
.002850 
.005350 
.007850 
.009000 
.010660 
.012850 
.015000 
.01T250 
.019250 
.021600 
.024260 
.027250 
.030500 
.034000 
.037850 
.043000 
.048500 
.055500 
.064350 
.0800 
.1000 
.1500 

Inch, 
0. 

.000160 
.000200 
.000200 
.000160 
.000150 
.000200 
.00  200 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 
.000100 
.001000 
.002500 
.002500 
.001550 
.001650 
.002200 
.002150 
.002250 
.002000 
.002350 
.002650 
.003000 
.003250 
.003500 
.003850 
.005150 
.005600 
.007000 
.008850 
.015650 
.0200 
.0600 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Iiiitialload. 
ElMtto  limit. 



General  aummary. 

Tensile  strength  per  aqaare  inch  of  orisinal  section poonda..    89.000 

Elastic  limit  per  square  inch  of  original  aection do 50,000 

Elongation  per  inch  atter  rnptare '. inch..    0.2300 

Elongation  per  inch  under  strain  at  elastic  limit do 0018SO 

Eednction  in  diameter  at  point  of  niptare do 125 

Bednotion  in  area  after  rapture,  per  centum  of  original  section 43.3 

Position  of  rupture ".50fh>mneok 

Character  of  broken  surface ^. ailkyaenated 

Blongatiofa  of  inch  eectiona ".14,  ".32* 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
Ko.  3549. 

Diameter,  '^505. 

Sectional  area,  .20  sqaare  inch. 
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Bloncation 
per Inch. 

SuccewiiTe 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1    Total. 

Per  square 
inch. 

Pimnd*.  1    PountU. 

200     1          1.000 

1,000                5.000 

2,000     1          1A  IMO 

Inch. 
0. 

.000150 
.000300 
.000450 
.OOOOUO 
.000750 
.000950 
.001100 
.001*250 
.001350 
.001450 
.004000 
.005000 
.006050 

.oooeoo 

.007600 
.008400 
.009500 
.010500 
.  011300 
.012250 
.013400 
014500 
.015500 
.010550 
.017500 
.020250 
.022650 
.025350 
.028400 
.031850 
.035600 
.039900 
.045000 
.051750 
.0590 

JneK 
0. 

.000160 
.000150 
.000150 
.000150 
.000160 
.000200 
.000150 
.000150 
.000  LOO 
.000100 
.002550 
.001000 
.000650 
.000950 
.000900 
000900 

iooiioo 

.001000 
.000800 
.000950 
.001160 
.OOIIOO 
.001000 
.001050 
.000050 
.002750 
.002400 
.002700 
.003050 
.003450 
.003750 
.004300 
.UO510O 
.00675J 
.007250 

IneK 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

3LQ0O 
4,000 

1     7  000 

15.000 
20.000 
25,000 
30,000 
35,000 
40.000 
44,000 
45,000 
46,000 
47.000 
4S,000 
49,000 
50.000 
SI  noo 

1     S.  OsJO 

!    ^J^ 

1       y  ^30 

9  "^QO 

9,400 
■      9,600 

9  jiC'O 

10.000 
10  200 

.    10  400              52, 000 
10  Oijt            i»  uno 

10.800 
'    11,900 

ivaeo 

II.  4M 

ILOOO 
11,*I0 
12,006 
It,  400 
l^^OO 
13,200 
13.ft» 
11000 
14.400 
Ii.8J0 
1    15,200 
.   lifrJO 
\m  ana 

54.000 
55.000 
56,0C0 
57,000 
5R,000 
54»,000 
60,000 
62.000 
64,000 
66,000 
68,0U0 
70.000 
72.000 
74.000 
76,000 
78,000 
ATI  tuta 

14  020     .          An  inil 

1 

1 

General  summary, 

T»*5«  atrvnctb  per  aqnare  inch  of  original  section ponnds..    80,100 

K!«^ne  limit  per  Muar©  inch  of  original  section do —    4r»,000 

£l«s£ation  per  iucii  after  rapture inch..    0.0850 

E'«is<'siion  Di^  inch  nnder  strain  at  elastic  limit do 001450 

>U»loltkmlodt»niotorat  pointofrnpiuro : do  ...        .075 

^^•ctMuin  ansa  after  rupture,  per  centum  of  original  section..... 27.4 

?«iTk«  of  rapture ".  40  from  neck 

Cteneter  of  broken  anrfaoe 8ilk>,  flaky 

BMgttidi  of  ftnch  aactiona * ".12*,  ".05 
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T£STS   OF   IBON,    SXBEL,   AMD   OTHE£   MATESULS. 


Marks,  g^^M 

Diameter,  ".505. 

Sectional  area,  .20  square  incb. 


1^0.  36S& 


Appltodloadi. 

EloDffatlon 
per  incli. 

Sacoesflive 
eloQjiation 
per  inch. 

Permanent 
set 

Saooeeaive 

.  Bemarke. 

ToUL 

PerMaue 

Poundt. 

200 

1.000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9.000 

9.900 

9.400 

9,600 

9,800 

10.000 

10,260 

10,400 

10,600 

10,800 

U,200 

11,600 

12,000 

12,400 

12,800 

13,200 

12,600 

14,000 

14.400 

14,800 

15, 200 

15.600 

16.000 

16,400 

16,800 

16,970 

Poundt. 
1,000 
5,000 
10,000 
16.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50.000 
51,000 
52,000 
68.000 
54.000 
66,000 
58.000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,0iJ0 
84.000 
84,850 

Inch. 
0. 

,000150 
000350 
000.'S50 

.000750 

.0008:^ 

.001000 

.001200 

.001450 

.001650 

.002900 

.004150 

.005750 

.006500 

.007600 

.0OR5OO 

.009250 

.  010150 

.011200 

.  013700 

.015750 

.018100 

.020500 

.023250 

.025600 

.029250 

.033000 

.037500 

.041500 

.046500 

.053250 

.06-i050 

.0750 

.1000 

.1300 

Inch. 
0. 

.000150 
000200 
000200 
0(K)200 
.000100 
.000150 
.000200 
.  00U250 
.000200 
.001250 
.001250 
.001600 
.000750 
.001100 
.000900 
.000750 
.000900 
.001050 
.002500 
.0020.'W 
.002350 
.002400 
.002750 
.002350 
.003650 
.003750 
.004500 
.004000 
.005000 
.006750 
.008800 
.012950 
.0250 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 

Inch. 
0. 

Initial  load. 

1 

EUatto  limit 

'"."ooooso"' 

TensUe  atrangih. 

General  8u$nmary, 

Tensile  strength  pet  sciuare  inch  of  origins!  section pounds..     84.850 

Elasticlirait  per  RQuare  inch  of  original  section do 45,000 

Elongation  per  iDch  after  rupture inch..    0.20.')0 

Elongation  per  iuch  under  strain  at  elsstio  limit do 001650 

Beduction  in  diameter  at  point  of  rupture do 135 

Rednction  in  area  after  rupture,  per  centum  of  original  section 46.2 

Position  of  mpture ".SOfVom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".82*.  ".09 


TB8T8   OF  IBON,    STEEL,    AND    OTHEK   MATEKIALS. 
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J&rfc,  §^ 


No.  359L 


— 7  BJtM 

Diameter,  ^^.505. 

Sectional  area,  .20  sqaare  ineb. 


iF^aqn^nl    ^^^ 


ich. 


SooeasaiTe 

elon$;ation 

per  inch. 


Permanent 
set. 


Snooesftive 
permanent 


Bemarks. 


JsusA. 

O. 

.  0001€M 
.CM>0250 

.0U0600 
.<XKM§00 
.  OOIOOO 
.0OI150 
.  001350 
.  001500 
.  001350 

.  ooieoo 
.  ooeioo 

. 0XO550 
. 011900 
.  013CH>0 
.  Ol'&l&O 
.  01&050 
.01ST50 
.  016500 
.  OIT'VOO 
.  018000 
.  0!2l3dO 

.  o:ir>8so 

.  0*^8T50 

.  u3:2r>oo 

.  03«400 

.04T000 
.  053400 
.  061500 

.09€K> 
.  JL500 


Inch. 
0. 

.000100 
.000150 
.O0U200 
.000150 
.000200 
.000200 
.000150 
.000200 
.000150 
.000050 
.000050 
.000050 
.002850 
.004000 
.001450 
.001350 
.001100 
.001150 
.000900 
.000700 
.000750 
.001000 
.001400 
.002650 
. 001700 
.002600 
.002900 
. 003750 
.003000 
.004500 
.006100 
.006400 
.008100 
.  011J50 
.017250 
.0600 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


IfUih, 


Initial  load. 


£la«tic  limit. 


Tensile  strength. 


General  summary, 

Tpii^.fc«.«»lli TserMXLaroincl*  of  orijTinal section pounds..    83,950 

m^^^^X^S^f^^y^  o«^  original  section do  48.000 


48      TESTS  OF  IRON,  STKEL,  AND  OTHER.  MATERIALS. 

No.  3592. 

Diameter,  '^605. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

iriAwijvA.tlrLn 

SncceMive 
eloDsation 
perinob. 

PermBoent 
set. 

Sucoessive 

permanent 

set. 

Rwnarks. 

TotaL 

Per  MHAre 
ino^. 

per  inch. 

PmindM. 

2U0 

1,000 

2,000 

3. 0(10 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9,  2uO 

9,400 

9,600 

9,800 

10,  (500 

10,  200 

10, 400 

10,600 

10.800 

11,000 

11.200 

11,600 

12,000 

12,400 

12,  800 
13,200 

13,  600 
14,000 
14.400 
14,800 
15,200 
15.600 
16,000 
16.280 

Founds, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,  000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51, 000 
52,000 
63,000 
54.000 
55,000 
56,000 
58.000 
60,000 
62, 000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
81,400 

Inch. 
0. 

.OOOIGO 
.000300 
.000450 
.00i«50 
.000850 
.001000 
.001200 
.001350 
.001500 
.001600 
.008250 
.009600 
.010500 
.011050 
. C12100 
.013050 
.014050 
.015150 
.016600 
.017850 
.020350 
.023400 
.  026500 
.020650 
.083500 
.038250 
.042700 
.048900 
.056250 
.065750 
.0750 
.0950 
.1550 

Itush. 
0. 

.000150 
.000150 
.000150 
.000200 
.000200 
.000150 
.000200 
.000150 
.000150 
.000100 
.006650 
.001360 
. .000900 
.000550 
.  001050 
.000950 
.001000 
.001100 
.001450 
.001260 
.002500 
.00J050 
. 003100 
.003150 
.003850 
.004750 
.004450 
.006200 
.007  50 
.009500 
.009250 
.0200 
.0600 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

Initial  load. 
Elastic  limit 

Tensile  etrength. 

General  summary. 

Tensile  strength  per  square  inch  of  oripnal  section pounds..  81.  4i 

Elastic  limit  per  square  inch  of  original  section t do 46,  Oi 

Eloufcation  per  inch  after  rupture inch..    0.26* 

Elongation  per  inch  under  strain  at  elastic  limit do 00161 

Reduction  in  diameter  at  point  of  rapture do li 

Reduction  in  area  after  rupture,  per  centum  of  original  section 46, 

Position  of  rupture ".60  from  ne<: 

CharACterof  broken  surface silb 

Elongation  of  inch  sections .^ •. ".35*.  ",] 


TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3657. 
Marks,  §§^5 
Diameter,  ".505. 
Sectional  area,  .20  aqoare  inch. 


45 


periAoh. 

Socoeosive 

PenDttQOnt 
set. 

SacoeMlYe 
peimaQont 

set 

Semarks. 

TotaL 

Persooare 

F^mmdg. 
200 

1.000 
2,000 
3^000 
4.00O 

i^OOO 
7.O0O 

aooo 

9;  000 
9.200 
9.400 
9.000 
9,800 
10.000 

Pomub. 
1,000 
5:000 
10.000 
15.1100 
20.000 
25,000 
30,000 
35.000 
40.000 
45.000 
46.000 
47.O1O 
48,000 
49.000 
50,000 
51,000 
52.000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
90,550 

Inch. 
0. 
.000150 
.000350 
.000500 
.000650 
.0008^ 
.000950 
.001150 
.001400 
.001500 
.001550 
.001550 
.001600 
.001660 
.001700 
.001750 
.001850 
.004650 
.006100 
.007100 
.008100 
.009100 
.010050 
.011000 
.012100 
.014250 
.0163J0 
.018760 
.021250 
.023500 
.026500 
.020550 
.033000 
.037000 
.040850 
.046500 
.053250 
.061500 
.0750 
.1000 
.1350 

Inek, 
9. 

.000150 
.000200 
.000150 
.000150 
.000200 
.000100 
.000200 
.000250 
.000100 
.000050 
0. 

.006056 
.000050 
.000050 
.000050 
.000100 
.002800 
.001450 
.001006 
.001000 
.001000 
.000950 
.000950 
.001100 
.002160 
.002100 
.002400 
.002500 
.002250 
.003000 
.003050 
.003450 
.004000 
.003850 
.005650 
.006750 
.008250 
.0135 
.0250 
.0350 

Inch, 
0. 
0. 
0. 
a 
0. 
0. 
0. 
0. 
0. 

6. 

Initiiaiood 
Blsstio  limit. 

TensUe  strength. 

10.200 

10.400 

10.600 



lO.HiO 

11.000 

11,200 

11.400 

11.600 

11.800 

t    12.000 

..  ... 

12,400 
12,800 
U200 

13.600 

14,000 

1    14,400 

1    li.800 

15,200 

15,000 

ICOOO    1 

10L4O0    • 

16.800    ! 

17.300    1 

I7.O0O 

18,000 
IS.  110    ' 

General  summary, 

TmsilesftrSDi^  per  aqnare  inch  of  origiosl  section ponods..    00,560 

Ehstic  limit  per  sqasro  inch  of  original  8<*otion do —    52.000 

Ekststioa  per  inch  after  rapture inch..    0.2050 

Ktepfiion  per  Inch  ander  strain  at  elastic  limit do 001850 

Kedeetioa  in  diameter  at  point  of  rupture do U5 

Kadmetioa  in  area  after  rupture,  per  centum  of  original  section 46w2 

PMitMB  of  rupture ^ 1"  from  neck 

Cbtnwter  of  broken  snrfiMe silky 

flMigsrtni  of  ipch  aoottoti ".27*.  ".14 
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TESTS   OF  IRON,  STEEL,  AND   OTHER  KATERIALS. 


No.  3594. 
Marks,  S?f;5 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


.    AppUed  loads. 

Elongation 
per  inch. 

JiicA. 
0. 

.000150 
.000300 
.000500 
.000650 
.000860 
.OOUOO 
.001200 
.001400 
.001550 
.  001800 
.005600 
.006750 
•    .007550 
.008400 
.009350 
.010350 
.011400 
.012400 
.013500 
.014500 
.010500 
.018800 
.021550 
.024100 
.027400 
.  030050 
.034000 
.038000 
.043350 
.048000 
.055500 
.064500 
.081250 
.lOJO 
.1600 

Snccesaive 
elongation 
per  inch. 

Permanent 
Bet. 

Succesalve 

permanent 

set. 

Kemarks. 

TotaL 

Per  squaze 
inch. 

Pounds, 
200 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
9.200 
9,400 
9.600 
9,800 
10, 000 
10,200 
10,400 
10,  COO 
10,  800 
11,000 
11,200 
11,600 
12, 000 
12.400 
12,800 
13, 200 
13,600 
14.000 
14,400 
14,800 
15.200 
15,000 
16.000 
16, 400 
16,800 
16.940 

Poundt. 
1.000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45, 000 
46,000 
47,000 
48.000 
40,000 
50.000 
51,000 
52,000 
63,000 
54,000 
55,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74, 000 
76, 000 
78. 000 
80,000 
82, 000 
•84,000 
81,700 

Inch, 
0. 

.000150 
.000150 
.000200 
. 000150 
.000200 
.000150 
.000200 
.000200 
.000150 
.000250 
.003800 
.0(U150 
.000800 
.000850 
.000950 
.001000 
.001050 
.001000 
.001)00 
.001000 
.002000 
.002400 
.0026.')0 
.002560 
.00;i300 
.002650 
.0039SO 
.004000 
.005.50 
.004650 
.007500 
.009000 
.016750 
.023750 
.0560 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Blastio  limit. 

... 



' 

* 

f 

TenaUestrongth. 

General  8ummary, 

Tensile  strength  per  sqnare  inch  of  orifpnal  section .^ pounds..    84, 

Blasticlimit  per  sqaare  inch  of  original  section do 45, 

Elongation  per  inch  after  ruptore ....inch..    0.2 

Elongation  per  inch  under  strain  at  clastic  limit .'...do 001 

Kedaction  in  diameter  at  point  of  rapture do 

^Reduction  in  area  after  mptoic,  percentamof  original  section *. 4 

Position  of  raptnre "Mtromm 

Character  of  broken  sarf|ce sil 

Elongation  of  inch  sections ".32*,' 


TKST8    OF    IBON,    STEEL,    AND    OTHEK   MATEKIALS, 

Na3591. 

Marks,  btTm 

Diameter,  ".505. 

Sectional  area,  .20  square  ineh. 
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Applied  loadB. 

per  inch. 

Saoeeasive 
eloii;?atioii 
per  inoh. 

Permanent 
set. 

SnoceaeiYe 

permanent 

set. 

Bemarks. 

1    ToUL 

Per  square 

Poinds. 
209 

1      1.000 

1,000 
5.000 
lO.OOO 
15,000 
20.000 
25.000 
30,000 
35.000 
4(l>  OOO 
45,00O 
46.00O 
47,000 
48.000 
40,000 
50.  UOO 
51.000 
52,000 
53,000 
54,000 
55,000 
56.000 
57.000 
58,000 
50.000 
60,00O 
62.000 
64.000 
66.000 
68.000 
70,000 
72.00O 
74,000 
76.00O 
78,000 
80.000 
82.0OO 
83,060 

Inch. 
0. 

.000100 
.000250 
.000450 
.000600 
.000800 
.001000 
.001150 
.001350 
.001500 
.001550 
.001000 
.001650 
.004500 
.009100 
.010550 
.  011900 

.  oinouo 

.  014150 

.015050 

.  015750 

.  016500 

.  OJ7S00 

.018900 

.021550 

.  023250 

.025850 

.  028750 

.032500 

.036400 

.040900 

.047000 

.053400 

.061600 

.072750 

.0900 

.1500 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000200 
.000200 
.000150 
.000200 
.000150 
.000050 
.000060 
.000050 
.002850 
.004600 
.001450 
.001350 
.001100 
.001150 
.000900 
.000700 
.000750 
.001000 
.0014UO 
.002650 
.001700 
.002600 
.002900 
.003750 
.003900 
.004500 
.006100 
.006400 
.008100 
.  011250 
.017250 
.0600 

JfUh, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  toad. 
Ela«tic  limit. 

Tensile  strength. 

'      2.  coo 

3.040 

4,000 
5,000 

e,C4H» 

7.000 

&aoo 

ft!  000 

9,300 

1     »4Q0 

ft  009 

siaoo 

16.000 

1  io»?» 

10.400 

10  6H» 

19  dOO 

11  oii) 

11  'in 

iijioo 

11  GOO 

11,800 
13  Oi<0 

1X400 

n  9S9 

12,  aw 

U.600 

14.000 

14  4410 

14.  m 

13  360 

15.060 

.... 

ISiiWO 

11460 



1   IC790 

• 

General  summary. 

r«&i1e ■trengtli  per  aqnare  inch  of  original  section pounds..    83.950 

EUAk limit  per  square  inch  of  original  section do 48,000 

r.^gation  per  incb  after  rapture inch..    0.2850 

K-itgatiDQ  per  inch  onder  strain  at  elasticlim  it do  ...  .001650 

E^etion  in  diameter  at  point  of  rapture  do 125 

Si^dnctioo  in  area  after  rapture,  per  oentum  of  original  section 48.8 

P«!ciimiofniptare- ".65fromneok 

C^aneter  of  brokeiii  aarfaoe silky.    Opened  cracks  in  rariaoe  of  stem 

Bflaptian  of  inch  — ottons ^ .^ ^^.,J',U,»M* 
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TESTS   OF   IRON,  STKEL,  AND   OTHER  MATERIALS. 


No.  3679. 

Mark8,?frM 

Diameter,  ".505. 

Sectional  area,  .20  square  iucb. 


Applied  loads. 

Saoeeuive 
eloneat'lon 
per  inch. 

Pennauent 
aet. 

• 
set. 

Total. 

Peraqoaie 
inob. 

per  inch. 

'BmmaAM, 

1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
8,200 
8,400 
8.600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10.400 
10,800 
11,200 
U,600 
12,000 
12, 400 
12,800 
13,200 
13,600 
14  000 

Poundt. 
1,000 
5,000 
10,000 
16,000 
20,000 
S5.000 
80,000 
36.000 
40.000 
41.000 
42,000 
48,000 
44,000 
45,000 
46.000' 
47,000 
48,000 
49.000 
60.000 
62,000 
54.000 
56.000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 

70  AM 

Inch. 
0. 

.000100 
.000260 

000450 
'.000600 
.000750 
.000950^ 
. 001100  • 
.001250 
.001300 
.001850 
.001400 
.002750 

004600 
.007000 
.008500 
.000600 
.009900 
.011250 
.013000 
.016760 
.018600 
.020600 
.028150 
.026300 
.029000 

! 086400 

.041900 

.046500 

.053000 

.061000 

.0700 

.0900 

.1650 

0. 

.000100 
.000160 
.000200 
.000160 
.000160 
.000200 
.000150 
.000150 
000060 
1000050 
.000060 
.001860 
.001760 
.002600 
.001600 
.001006 
.000400 
.001350 
.001750 
.002750 
.002750 
.002100 
.002550 
.003160 
.002700 
.008600 
.003800 
.006500 
.004606 
.006600 
.008006 
.0090 
.0200 
.0660 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 

14^  400    '        72!  606 

14.800 
16,200 
15,600 
16.000 
16,300 

74,000 
76,000 
78,000 
80,000 
81,950 

Tensile  strength. 
ff 

Creneral  iurnmary* 

Tensile  strength  per  square  inch  of  oriidnal  section ponnds..    81.1 

Elastic  limit  per  square  inch  of  original  section do 43,  ( 

Elongation  perinchaftermptnie inch..    0.2,' 

Elong»tion  per  inch  tinder  strain  atelastio  limit do 0014 

Bedootion  in  diameter  at  point  of  rfiptare do i 

Reduction  in  area  after  rupture,  per  centum  of  original  section K 

Position  of  rapture l".25fTom  ne 

Character  of  broken  surface ail] 

Elongation  of  inch  sections ".28*,". 


TESTS   OF   mON,    STEEL,    AND   OTHEK   MATEBIiXS. 
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Marks,5frM 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


No.  3593. 


AppIMloado. 

per  inoh. 

SnceensiTe 

PexnMnexit 
set. 

SucoeMhre 

permanent 

set. 

Remarks. 

1 

Fomtdt. 

SOO 

>     1,000 

Potmcf*. 
1,000 
5,000 
10.000 
15,000 
20,000 
9S  flim 

Inch. 
0. 

.000100 
.000300 
.000500 
.000660 
.000850 
.001000 
.001200 
.001350 
.001550 

Inch, 
0. 

.000100 
.000200 
.000200 
.000150 
.000200 
.000150 
.000200 
.000150 
.000200 

Inch. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 

• 

Tensile  stren|2:tli. 

2,000 

^SS 

5,000 

tooo        3oio6o 

7  000           35  0(/0 

§.000           40,000 
9.000           45.000 

nan        46.000 

S  400           47, 000 

004400 

M^mtt 

.00W50           .001050 
.  006400             -  AOCKMA 

9.eo0           48.000 

9  ^)0           49  000 

.007250 
.008350 
.009100 

.000850 
.001100 

.AAATSO 

1   I<>  090           .50  000 

ia.»»        51,000 

. OlOOOO    1       nooflAO 

'   10.000 

53,000 
54.000 
5.^,000 

SA  AOA 

.011000 

.001000 

'   10.800 

.012100 

.OIUOOO 

.014200 

.010350 

.018800 

.031650 

.024050 

.027100 

.030350 

.034300 

.038000 

.043750 

.050000 

.057850 

.068750 

.0850 

.1350 

.001100- 
.000900 
.001200 
.002150 
.002550 
.002750 
.007400 
.003050 
.003250 
.003960 
.004600 
.004850 
.006250 
.007850 
.010000 
.016260 
.C500 

11.000 

ILSOO 

11.000    '        5B.O0O 

T2.000    '        00,000 

12,400            63.000 
12,800           64.000 

13.200           Afl  oaa 

UOBO 

68.000 

lifiOO 

70,000 
72,000 

7A  AM 

14,400 
14.800 

la..cOO            76,000 
ISiOSO            78,000 
18,  COO            80,000 
14,400            82,000 

18.6&0    t        8S.4Sa 

General  iummary. 

Tmile  streogth  per  aqosre  inch  of  original  section poonds..    83,460 

%la«tU  limit  p(7  sqosre inch  of  osiginat  section do  ...    45,000 

BoaiEaCioa  per  inch  after  rap^re inch..    0.2250 

£rs^tifla  per  inch  under  strain  at  elastic  limit do 001550 

£»4o<^i«o  in  diameter  at  point  of  roptnre do 145 

H^iezicni  in  area  aiter  mpture,  per  oentnm  of  original  section 49. 1 

p9§^tJeaofraptnro.  I'MSftomneck 

f^U3ctfrof  bmden  surface , silky 

LtflfifaUcn  of  inch  sections ".27*.  'MH 

H.  Ex.  45 4 


64  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3681. 
Marks,  SSTm 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 


Applied  loftdfl. 

^pSSS!" 

SaeoeaslTe 
perlnch. 

Ponaanent 
set. 

8acoM«lve 
permaneiit 

Bamarka. 

Total. 

Per  sqnwre 
inoL. 

P&undt. 
200 
1.000 
2,000 

Slooo 

4.000 

.ft,  000 

6.000 

7,000 

8.000 

9,000 

9.200 

9,400 

9.600 

9.800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,200 

11,600 

12,000 

Poundi. 
1,000 
6.000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
40,000 
47.000 
48,000 
49,000 
60,000 
51,000 
62,000 
53,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.  COO 
72,000 
74.000 
76,000 
78,000 
80,000 
81.900 

Inch. 
0. 

.000150 
.000300 
.000500 
.000660 
.000800 
.000960. 
.001160 
.001800 
.001400 
.001460 
.001600 
.001700 
.005850 
.009750 
.010900 
.011900 
.013500 
.014-i60 
.017000 
.019000 
.021400 
.024000 
.027600 
.031000 
.034600 
.038760 
.044600 
.061000 
050250 
.0700 
.0850 
.1250 

Inch. 
0. 

.000160 
.000150 
.000200 
.000160 
.000150 
.000160 
.000200 
.000150 
.000100 
.0C0O50 
.000050 
.000200 
.004160 
.003000 
.001150 
.001000 
.001600 
.000750 
.002750 
.002000 
.002400 
.002600 
.003600 
.003600 
.003500 
.004250 
.006750 
.006500 
.008250 
.010750 
.0160 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Sla«ti0  limit. 

TensUo  Btrength. 

12,400 

12,800 

13.200 

13,600 

'    14,000 

14,400 

14,800 
16,200 
15,600 
16,000 
16,380 

General  $ummarif. 

Tensile  strenji^h  per  square  inch  of  original  section poands..    81,00«] 

Elaaticlimit  per  square  inch  of  original  section  do 47,00*; 

Elongation  per  incn  after  i-nptnre incli . .    0. 200C 

Elongation  per  inch  nnOer  strain  at  elastic  limit do 0015QC 

Rednction  in  diameter  at  point  of  raptore do IX 

Reduction  in  area  after  mptare,  per  centnm  of  original  section 46.  'J 

Position  of  rupture ".60fromne«)li 

Cliaracter  of  broken  surface silkv 

Elongation  of  inch  sections ".31*,  ".01 


TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
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No.  3678. 
Marks,  g5j»T 

Diameter,  ''.505, 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total 


Peraqiuyro 


3.(W) 

s.ooe 

6tOM 
7.010 
f>,(IOO 
8,200 

^4oo 

8.aOD 

a>ooQ 

9^300 
9,400 
SI  000 
1,800 

io,6oe 

10.300 
10,400 
10,800 

11,90 

ii,eBO 

12.000    t 
12.400 
12,U0 
13,200    > 

n.000  [ 

liflOO    I 
14,400 
14,  M 

1&.3N 

u^oao 

16^020 


nob. 


1.000 
8,000 
10,000 
15,000 
30,000 
26,000 
W,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
4fl,000 
4B.O0O 
50,000 
51,000 
62,000 
54,000 
56.000 
58,000 
00.000 
02,000 
64,000 
06.000 
06,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,100 


Elongation 
perinoh. 


Inch. 
.000150 


.000500 
.0U0050 


.001150 
.001300 
.001300 
.001350 
.001400 
.005750 
.006000 


.000650 
.010000 
.011900 
.013200 
.014500 
.015500 
.018100 
.020550 
.023000 
.026500 


.038500 
.038000 
.042350 


.057000 


.1000 
.1450 


SaooeasiTO 
eloDSAtlon 
p«ruioh. 


Inch, 
0. 

.000150 
.000150 


.000150 
.000160 
.000150 
.OOOSOO 
.000150 

.000050 
.000050 
.004360 


.001000 
.000850 
.001050 
.001000 
.001300 
.001800 
.001000 
.002600 


.002450 
.008500 


.003500 


.0080 


.0150 
.0450 


Permanent 
aet. 


InOL 


Sncceaaive 
permaneDt 


Riunjftrka. 


Initial  lond. 


Blaatio  limit. 


Tenaile  atrength. 


General  emmmary, 

TeB^kntnoxthperaqaareinchororiirinalaeotioa.. pounds..    80,100 

tbsticliBiit  per  square  inch  of  original  aeotion do  ..     43.000 

BMsaiiaa per inrh  after  mptare. inoh..    0.2550 

B«satiafe  per  inch  under  strain  at  elaatio  limit , .do 001400 

Waetioa  in  dianaeter  at  point  of  rupture do 136 

ItdaetioB  In  area  after  rupture,  per  centum  of  original  aeotion 46.2 

**«waofniptnr© ''.85fh>m  neok 

^ncterofbcokeBsnrfiMJe silky 

Dof  Incheeotions ".35^,  ".16 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


Marks, 


82Bs,T 
BTt  H 


No.  3620. 


Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 


Appltedloftds. 

Elonpition 
per  inch. 

SnooeMWe 
eloDfation 
perinch. 

Permanent 
•et. 

Sncoeuive 

permanent 

set. 

Total. 

Per  Bqnare 

Retnarks. 

Pounds, 
200 
1,000 
2,000 
3.000 
4.000 
5.000 
6.000 
7.000 
8.000 
9,000 
9,200 
9.400 
0,600 
9,800 
10,000 
10,200 
10,400 
1U,600 
1     10,H00 
11,000 
11,200 
11,600 
12,000 

Pounds. 
1,0(0 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45.000 
46.000 
47,000 
48.000 
49,000 
60,000 
51.000 
52,000 
53.000 
54,000 
56.000 
56,000 
56,000 
60,000 
62,0  0 
64.000 
66,000 
68,000 
70,000 
72.000 
74.000 
76.000 
78.000 
80,000 
82.  (00 
84,010 
80.000 
87,600 

Inch, 

0. 

.000150 
.000300 
.000600 
.000650 
.000800 
.000950 
.001100 
.001*^) 
.001500 
.001550 
.001600 
.001650 
.003000 
.003650 

.000400 

.008000 

.008760 

.009650 

.010900 

.  013750 

.  016200 

.  017400 

.019600 

.022050 

.026100 

.028000 

.031000 

.035000 

.039750 

.044660 

.060000 

.058500 

.0660 

.0900 

.1350 

Inch. 
0. 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000150 
.000-200 
.000200 
.000050 
.000060 
.000050 
.001350 
.000650 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 



Elaatic  limit. 

1 

.001650 
.001200 
001600 

............j.... ........ 

.000750 

.00090P 

.  001?!)0 

.002850 

.001450 

.002200 

.002200 

.002450 

.003050 

.002900 

.000000 

.004000 

.004750 

•004900 

!005350 

.008500 

.0065 

.0260 

.0450 

1 

l->  400 

12,800 
13,  200 
13,600 
14,000 
14,400 
14.800 
15,20« 
16,600 
16,000 
16,400 
10,800 
17,200 
17,520 

1 

j 

j 

Tensile  strongth.             | 

General  aummarjf. 

Tensile  strength  per  square  inch  of  original  section ponnds..    87,00( 

Elastic  limit  per  square  Inch  of  original  section do....    48,0(K 

Elongation  per  inch  after  rupture inch..    0.2i:x 

Elongation  per  inch  under  strain  at  elastic  limit do 001G5C 

Eednction  in  diameter  at  point  of  rapture do 126 

Redact  ion  in  area  after  rupture,  per  centum  of  original  section ••       43.  .1 

Position  of  rupture  ".OSfromneok 

Character  of  broken  surfisoe ft»kT 

Elongation  of  inch  sections 'Ml,  ".:iii« 
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Marks,  ^^ 

Diameter,  ''.60S. 

Sectional  area,  .20  square  ineh. 


No.  3680. 


BloDSfttion 
perlnob. 

p«riaeh. 

Pwmuuieiit 

set. 

SemarkB. 

,    Totol. 

1 

PersqiiAre 

Pouadt. 
200 

1,010 
2.000 

P9mnd9. 
1.800 
5,000 

10.000 
15,000 
20,000 
29^000 
30,000 
35,000 
4A.O0O 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,  COO 
48,000 
49.000 
50.000 
51,000 
53,000 
53,000 
54,000 
68,000 
58,000 
80,000 
82;  000 
84.000 
86,000 
88.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
84,500 

InOL    > 
0. 

.000100 
.000900 
.000450 

! 000708 

;  001100 
.001250 
.001300 
.001800 
.001350 
.001400 
.001450 
.001400 
.001000 
.001560 

0(^000 
'.005850 
.008000 
.009080 
.010500 
.011900 
.013650 
.015550 
.018830 
.021250 
.024000 
.026400 

030000 
[034250 
.088750 
.042900 
.049250 
.058000 
.088250 
.0850 
.1150 

ifuA. 
0. 

.000100 
.000800 

.000100 
.000100 
.000100 
.000200 
.000100 
.000160 
.000000 

0. 

.000000 
.000060 
.000060 

0. 
.080050 
.00CO5O 
.001460 
.002800 
.002100 
.001000 
.001000 
.001400 
.001700 
.001900 
.002500 
.006200 
.002700 
^.002400 

!0O48e8 
.004000 
.004100 
.006360 
.006760 
.010250 
.018750 
.0300 

/fMA. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

/fidk. 
0. 

InltiAl  load. 
ElMtle  llrnU. 

TemUo  strength. 

3.800 

iooo 

^ttio 

4.00O 

7,000 

8.  MO 

IS 

8,400 

S,600 

Lm 

».0i» 

::::::.::::::::::::::::: 

9,300 

0,400 

O.O0O 

»,8oe 

14.008 

14,200 

19,400 

U,0D0 

11.800 

11.200 

11,000 

12,000 

12:400 

12.000 

13,300 

13;0DO 

HOOO 

14,410 

11008 

15,200 

ISvOOQ 

1    14008 

1   1«,400 

1  16,000  ; 

'   1^040    1 



General  ewnmary, 

T««aertreBKtlip«rMinare  inch  of  Off iciud  section p^onds..    84,600 

Efastie  limit  pcTMnareineh  of  original  wodon do 48,000 

BlBB^rtJOB per incb  aftorniptare Inch..    0.2450 

B«&cilioB  per  iacb  under  strain  at  elaatio  limit do 001560 

Be^aedon  in  diameter  at  point  of  mptnre .' do 126 

KednettoB  in  area  after  mptnre,  per  oentnm  of  original  section 43.3 

fetUioo  of  ntptare ^ ^. I'MO  from  neck 

Cbaaeler  of  broken  anrfiKw silky 

IJ«igatioBofinehaectiona «.28».  ".21 


68  TESTS   OF   IRON,    STEEL,    AND   OTflER   MATERIALS. 

No.  3628. 

Marks,  2  ^Tk 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Per  square 
incn. 


BLongation 
per  inch. 


Saocessive 
elongation 
per  inch. 


Permanent 

ftOt. 


Sacoesfiive 

permanent 

set. 


Kemarks. 


Poundt, 
200 
1,000 
2,000 
3,000 
4,000 
&,000 
6,000 
7,000 
8,000 
8,200 
8.400 
8,600 
8.800 
0,000 
9,200 
9.400 
0,600 
9,600 
10.000 
10,400 
10.800 
11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
18.600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,590 


PouiMt. 
1,000 
5,000 
10.000 
15,000 
2C  000 
2&  000 
90,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
4S000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
64,000 
56.000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
82,950 


Tneh. 
0. 

.000150 
.000900 
.000500 
.000700 
.000850 
.001000 
.001150 
.001350 
.001400 
.001400 
.0014^0  < 
.001550 
.  002350 
.004150 
.005260 
.006550 
.007500 
.008300 
.011000 
.012850 
.  015100 
.  017350 
.010600 
.  022250 
.025000  i 
.027850  , 
.031300  I 
.035500  I 
.040000  ! 
.045300 
.051900 
.061260  I 
.073250  I 
.0950 
.1300 


Inch. 

0. 

.000150 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000200 
.000050 

0. 

.000050 
.000100 
.000800 
.001800 
.  001100 
.001300 
.000950 
.000800 
.002700 
.001850 
.002250 
.002250 
.002250 
.002650 
.002750 
.002850 
.003450 
.004200 
.004500 
.005350 
.006550 
.009350 
.012000 
.021750 
.0350 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.. 
0. 


Inch, 


Initial  load. 


Elastic  limit. 


Tensile  strenfttb. 


General  Bummary. 

Tensile  strength  per  square  inch  of  oripnal  section pounds . .    H2. 9r)<l 

ElasticUmlt  per  sqoare  inch  of  original  section do  ...    44.0(hi 

Slongation  per  incn  afterrupture inch..    0.22.'>(] 

Elongation  perinch  under  strain  at  elastic  limit do —  .(K)l56t 

Jiedaotion  in  diameter  at  point  of  mpt  are ^ do 14.1 

Bednctlon  in  area  after  rupture,  per  centum  of  original  section 49.  ] 

Position  of  rupture ".55  from  necls 

Character  of  broken  surface ailky 

EhmgatioB  of  inch  sections "34*,  ".H 


TESTS   OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3627. 
Marks,  S^:| 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 


57 


ApiOied  loads. 

Sacoeaaive 
elon^atloii 
per  inch. 

• 

Permanent 
set. 

Succeaeive 
aet. 

Remarks. 

Total 

Per  squaxe 
inch. 

per  Inch. 

'Pottwb. 
200 
1,1M0 

2,000 

Powndt. 
1,006 
5.000 
10,000 
15,000 
20,000 
25  000 
30.000 
33,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.0»JO 
47,000 
48,000 
40,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64.000 
66.000 
68.000 
70,000 
72,000 
74.000 
76,000 
78»0O0 
80.000 
80,700 

Inch, 
0. 

.000150 
.000300 
.000500 
.000650 
.000800 
.000950 
.001100 
.001300 
.001350 
.001400 
.001600 
.003350 
.005100 
.006500 
.007400 
.008500 
.0C035O 
.010350 
.012700 
.016100 
.017300 
.019900 
.022550 
.025550 
.028750 
.032000 

.040850 

.047000 

.054U00 

.063400 

.0800 

.1000 

.1400 

0. 

.000160 
.000150 
.000200 
.000150 
.000160 
.000160 
.000160 
.000200 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

r 

Initial  load. 

3000 

4.000 

5.000 
6  OOO 

0. 

7.000 

0. 
0. 

8000 

ElaaticUmit. 

8.200 

.000050 

8,400 

8,600 

.000050 

.000100 

.001850 

.002050 

.001100 

.000900 

.001100 

.000850 

.001200 

.002160 

.002400 

.002200 

.002600 

.002650 

.003000 

.003200 

.003250 

.004250 

.004600 

.006150 

.007000 

.009400 

.0166 

.0200 

.0400 

KiiOO 

9000 

B,3U0 

9,400 
9,(00 

9,W 

lOOuO 

M4«0 

]U,8D0 

ii.roo 

11,800 

1^000 

12.400 

UdOO 

n,2oo 

12.600 

14,000 

14, 400 

IiH« 

15,S00 

1U.CA0 

I8.O0O 

16,140 

General  summarjf. 

T^xilfstreo^hperaqaareinchof  orlf^nal  section pounds..    80,700 

^tK  limit  per  square  inch  at  original  aectlon * ilo  —    43, 0  )0 

ufts£3UciD  per  inch  after  mptnro    inch..    0.2500 

pwfMJon  per  inch  ander  strain  at  elaatlo  limit do 001600 

^artfa^a  in  diameter  at  point  of  rupture do 145 

Mducfion  ia area afterniptare,  per  oentam  oi original aeotlon 40.1 

!^*«i«ofraptare ".  96  from  neck 

[bnaer  of  hroken  surface silky 

lofinchseetfona «  87».  ".13 


60  TESTS   OF   IBON,  STEEL,  ANI>   OTHER  MATERIALS. 

No.  3630. 

Marks,  ^^ 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

per  inch. 

Snoceestve 
elonsation 
perlnoh. 

Ponnanent 
set 

Soooessive 
■et 

Bemarks. 

TotAl. 

PerMOftre 
incb. 

Pounds. 
200 
1,000 
2.000 
8.000 
4,000 
5,000 
6.000 
7,000 

Povndt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,00u 
.^000 

Ineh. 
0. 

.000160 
.000300 
.000450 
.000600 
.000800 
.001000 
.001160 
.001300 
.001360 
.001400 

Inch. 

0. 

.000160 
.000160 
.000160 
.000160 
.000200 
.000200 
.000160 
.000160 
.000050 
.000050 
.000060 

0. 

.002050 
.003550 
.001300 
.001150 
.001000 
.001500 
.002000 
.001400 
.002150 
.002750 
.002950 
.002500 
.003160 
.003700 
.004550 
.005350 
.006250 
.005760 
.009250 
.016260 
.0200 
.0460 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InitUUoad. 
Elaatle  Unfit. 

Tensile  atrangtlL 

8,000            40,000 
8,200               A1   AOO 

8.400 

42,000 
43,000 

1      8,600 

8.800 

44, 000    1      -  001450 

9.000 

45,000 
46.000 
47.000 
48.000 
49,000 
50,000 
62,000 
64,000 
56,000 
58.000 
60.000 
62.000 
64.000 
66,000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
81.290 

.003500 
.007050 
.008350 
.009500 
.010500 
.012000 
.014000 
.015400 
.017550 
.020300 
.023250 
.  026760 
.028900 
.032600 

.o:m50 

.042500 

.048750 

.054600 

.063750 

.0800 

.1000 

.1450 

:      9,200 
9.400 
9. 600 
9,800 

♦•-•• 

10.000 

10,400 
10,800 

11.200 

11  600 

12,000 
12,400 
1?,800 
13,  200 
13,600 
14,000 

14. 400 

i     14,800 
13  200 

,     15,000 
16,000 
16,250 

General  summary. 

Teni)ilo8tr«nf*th  per  square  inch  of  original  section : ...ponnds..    81,260 

Elastic  limit  per  sqaare  loch  of  orlginaTsection*. do  ...    44jJI00 

Elongation  per  inch  after  mpinre inch..    0.2006 

Elongation  perinch  under  strain  at  elastic  limit do WIA50 

Reduction  in  diameter  at  point  of  ruptnre do 076 

Reduction  In  area  after  mpture,  per  centum  of  original  sectioo 27. 4 

Position  of  niotnre r'.05  ftom  neok 

Character  of  broken  surface,  granular,  60  per  cent ;  dull  flaky,  40  per  cent.   Opened  cracks  in  aarfaoe 

of  stem. 
Elongation  of  inch  sections ".22*,  ".18 


TESTS   OF   IRONyJSTEEL,  AND   OTHER   BIATEKUL8. 
No.  3fi31. 

Diameter,  ".505. 

Sectional  area,  .20  sqoare  inch. 
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AppHedloads. 


Total. 


Pinmdt. 

1,0W 
2,000 
3»000 
4,000 
S,QO0 
0.000 
7,000 
1^000 
t.000 
01200 
0,M0 
S^OOO 
0,800 
10.000 
10,200 
10.400 
10,000 
10.800 
11,200 
11,000 
I^OOO 
12.400 
1^800 
U.20O 
l^ODO 
14.000 
14,480 
14.800 
12^200 
U,800 
10.000 
10.400 
10.800 
17,100 


PWMIUUV 


ffMU 


1,000 
5.000 

10.000 
15,000 
20,000 
25,000 
30,000 
35^000 
40.000 
45,000 
48.000 
47.000 
48.000 
40.000 
50,000 
51,000 
52.000 
53,000 
54,000 
58.000 
58.000 
80,000 
82,000 
04.000 
86,000 
08,0  0 
70,000 
72,*000 
74,000 
76,000 
78»000 
80,000 
8a;  000 
84.000 
85,500 


JSloOftAllOll 

perineh. 


Ol 
.000100 


.000800 
.000750 


.001100 
.001250 
.001500 
.001000 
.0025S0 
.003800 
.005300 
.006300 
.C07350 
.008250 
.009250 
.010300 
.012400 
.014750 
,017200 
.010500 
.022300 
.025150 
.0:28000 
.031000 
.034750 


.04U00 

.060000 

.057350 

.0650 

.0000 

.1300 


SnooeMiva 
«]oii|ntio]i 
perlnoh. 


Inch, 
0. 

.000100 

.000150 

.000200 

.OOOISO 

.000150 

.000200 

.000150 

.000150 

.000250 

.000100 

.000050 

.001050 

.001700 

.  OJlOOO 

.  U01050 

.000900 

.001000 

.001050 

.002100 

.002350 

.002450 

.002300 

.002800 

.0028CO 

.002850 

.003000 

.003750 

.004750 

.004000 

.005800 

.007350 

.007850 

.0250 

.0400 


Fennuient 


Inch, 


Saocesaive 

pomianent 

set. 


Inch. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eummary, 

TcBsOe  Btnoittb  per  sqoare  inch  of  original  seotiou pounds..    85,500 

BbilaeHBtt  per  MaAreiBOh  of  original  section do —    48,000 

Bngatkn per inen After mptare inch..    0.1600 

Ifcaptien  per  inch  nnder  atratn  at  elaatlo  limit do 0O160O 

Mactien  in  diameter  At  point  of  rapture do 085 

UoetMn  in  ATBA  After  rapture,  per  centum  of  original  section 30.7 

FMitoaof  mptare ".50  fiomneck 

Cfciwctgr  of  nokeii  »ar£MW granular,  70  per  cent. ;  dull  flaky,  30  f>er  cent. 

Bfl^itieA  of  inch  aectioDA ".09,  ".'j;;* 
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TESTS   OF   IRON,  STEEL,  Am>  OTHEB  MATERIALS. 


No.  3683. 

Marks,  S^M 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


AppUed  loads. 

Elongation 
per  inch. 

Sacoeaaive 
elongation 
per  inch. 

Permanent 
sot. 

Sacceasive 

permanent 

ae^ 

Kemarks. 

Total. 

Persqiiare 
incL 

Pounds. 

200 

1,000 

2.000 

3.000 

4,000 

5,000 

6,000 

7,000 

KOOO 

9.000 

9.200 

9.4110 

9,600 

9.800 

10.000 

10.200 

10.400 

10.600 

10,800 

11.200 

11.600 

12.000 

12,400 

12,800 

13,200 

13,600 

14.000 

14,400 

14,800 

15.200 

16,600 

16,000 

16.400 

16,800 

17,200 

17,240 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25, 000 
30,000 
35,000 
4U.0O0 
45.000 
46,000 
47.fOO 
48.000 
49.000 
50.000 
51,000 
52,000 
53. 000 
'54.000 
56.000 
58.000 
60.000 
62, 000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76. 000 
78,000 
80,000 
82.000 
84,000 
86.000 
86,200 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.000950 
.  001150 
.001350 
.001500 
.002600 
.004000 
.005100 
.  000200 
.007  50 
.008260 
.009000 
.009800 
.011000 
.012900 
.015200 
.  017550 
.019600 
.022100 
.024650 
.027550 
.030550 
.034500 
.038500 
.043400 
.040000 
.055500 
.064760 
.0800 

.  io:4) 

.1250 

Inch, 
0. 

.000150 
.000300 
.000150 
.000200 
.000160 
.000150 
.000200 
.000200 
.000150 
.OOUOO 
.001400 
.OOUOO 
.001100 
.001050 
.001000 
.000750 
.000800 
.001200 
.001900 
.002300 
.002350 
.002050 
.002500 
.002550 
.002900 
.003000 
.003950 
.004000 
.004900 
.005600 
.006500 
.009250 
.015260 
.0250 
.0200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000060 

Inch. 
0. 

Initialload. 
Elaatio  limit. 

Tenaile  atreugth. 

"Vooooio" 

General  summary. 

Tenaile  strength  per  square  inch  of  original  section ponnda..    86,200 

Elastic  limit  per  sqnare  inch  of  original  section do. . . .    45, 000 

Elongation  per  iocn  attar  i-uptnre inch..    0. 1900 

Elonj^ation  per  inch  under  strain  at  elastic  limit do 001500 

Be'1  act  ion  io  diameter  at  point  of  rupturo do 125 

Reduction  in  area  after  mplure,  per  centum  of  original  section 43. 3 

Position  of  rupture ''.40  from  neck 

Character  of  broken  surface ailkv 

Elongation  of  inch  sections ".09,  ".29* 


TESTS   OF   IBON,  8TEEL,  AND   OTHER  MATESIALS. 
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Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 


No.  3665. 


Applied  kMda. 


ToUal 


Ptoroqoare 

'       incD. 


300 

i.eo>> 

2.CIOO 

3.(NX» 
4.000 
5.000 
6,000 
T.OrtO 
H,000 

9,000 

9.0D0 
>.8f«0 
lO^OIW) 
10,200 
10.400 
10,«>0 
10.800 
11,000 
11, »» 
11,400 
11.6Di> 

11,  a«) 

12.000 
12.40d 
!!!,»« 
13.200 
13,600 
14,000 
14,400 
14.800 
I\20O 
1A,600 
18,000 
16.409 
16.  M» 
17.200 

17.710 


1,000 

5.000 

10,000 

15,000 

ao.ooo 

2a,  000 
30.000 

35,000 
40.000 
45.000 
48,000 
49.000 
50,000 
5],(M]0 
52,000 
53,U00 
Si,  000 
551,000 
56.000 
57,000 
5a.000 
5»,0U0 
•0,000 
«2.000 
04,000 
06.000 
6B,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82.000 
84,0<«0 
80,000 
88.  Oi  0 
88,550 


JSloneation 
permcb. 


0. 

.000100 
.000250 
.000400 
.000550 
.000700 
.000900 
.001050 
.001200 
.001400 
.OOlofiO 
.001600 
.002750 
.004250 
.006100 
.007400 
.008400 
.009100 
.010050 
.011050 
.0:2000 
.013050 
.014050 
.016560 
.018550 
.021100 
.023900 
.027000 
.029850 
.033500 
.037350 
.042100 
.047350 
.0545 
.0600 
.0750 
.1000 
.1350 


SacceasiTe 
elongation 
per  inch. 


JikA. 
0. 

.000100 
.OOOliX) 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000050 
.001150 
.001500 
.001850 
.001300 
.001000 
.000700 
.000950 
.001000 
.0U0050 
.001050 
.001000 
.002500 
.i;02000 
.002650 
.002800 
.003100 
.002850 
.003050 
.003^50 
.004750 
.005250 
.007150 
.0055 
.0150 
.0250 
.0350 


Permanent 
set. 


Inch. 
0. 
6. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncoesidve 

permanent 

sot. 


Inch, 


Remarks. 


Initial  load. 


ElaeUc  limit. 


TenflHe  strength. 


General  summary, 

TnttOd  atr«D£th  per  sqaare  inch  of  original  section pounds..    88,550 

BMtie  hmii  per  aq  aare  inch  of  original  section do 49,000 

Xtaooiioa  P^r  inch  after  mptare inch..    0.2050 

EkofritioB  per  inch  nnder  strain  at  elastic  limit do  ...  .001600 

XedactftOB  in  diameter  at  point  of  rupture do 095 

fr^oetiim  in  area  after  niptnre,  per  centum  of  original  section 34.0 

?Miti0Bef  rapture ".65  from  neck 

^'teaeter  of  broken  anrlkce silky  serrated:  oblique 

loflnebeectioiia ".aSS^U 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  3666. 
Marks,  b  T4  m 
Diameter,  ".605. 
Sectional  area,  .20  square  iach. 


^"il^ 

SuooeMiTe 
elongation 
)>erincb. 

Inch. 

0. 

.000100 
.000150 
.000200 
.000200 
.000200 
.000150 
.0001511 
.000150 
.000200 
.000200 
.000800 
.001500 
.002550 
.001000 
.000850 
.000950 
.001850 
.002200 
.002350 
.002100 
.002400 
.002850 
.003250 
.002500 
.003500 
.003750 
.004450 
.004700 
.007000 
.007950 
.013800 
.615750 
.055750 

Ponaanent 

set 

Snccesaive 
set. 

Bemarke. 

TotAl. 

Persqnare 
Inob. 

PoundM. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 

Pound$, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36.000 
ifl  noA 

Inch. 
0. 

.000100 
.000250 
.000450 
.000650 
.000850 
.001000 
.001150 
.001300 
.001500 
.001700 
.002500 
.004000 
.006550 
.  OOT.Vy) 
.00a4i>0 
.008350 
.011200 
.013400 
.  015750 
.017850 
.020250 
.022600 
.02.'>850 
.028350 
.031850 
.035600 
.040050 
.044750 
.051750 
.050700 
.073500 
.080250 
.1450 

IWfh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
SlaeUclimit. 

9,000    1        451666 
0,600    1        48,000 
0,800    1        40,000 
10,000    .        50,000 
10  200    '        fil  <*M 

101400 
10,600 
10,800 
11,2U0 
11.600 
12,000 
12. 400 
12,800 
13.200 
13,600 
14.000 
14,400 
14,800 
15,200 
15.600 
16,000 
16,400 
16,800 
17,200 
17,680 

52,000 
53,000 
•  54,000 
50,000 
58.000 
60.000 
62,000 
64,  too 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82, 000 
84,000 
86,000 
87,000 

1 

General  summary. 

Tensile  strength  per  square  inch  of  oriftinal  section pounds..    87,900 

Elastic  limit  per  square  inch  of  original  section do 48,000 

Elonj^ation  per  inch  after  mptn re inch . .    0  2000 

EloDgation  perinch  under  strain  at  elastic  limit do 001700 

Bednction  in  diameter  at  point  of  rapture do OW 

Redaction  in  area  after  rupture,  per  centum  of  oi  (ginal  section 30. 7 

PotUtion  of  rupture ".95  from  neck 

Character  of  broken  surface silk v  nerrated  at  the  center,  granular  at  the  circnmfei^nrc 

Elongation  of  inch  sections ".25*,  ".l.'i 


TESTS  OF   IRON,  STEEL,  AND    OTHEB   MATERIALS. 

Marks,  5575 

Diameter,  ''.505. 

Secdonal  area,  .20  square  inch. 
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Applied  lo^U. 


TMaL 


PerMmare 


BTMmi 


floontioiii 


SS 


per  mch. 


Successive 
elongation 
per  inch. 


Permanent 
eet. 


SneceasiTe 

I>ermanent 

set. 


Bemarks. 


»> 

1          1.000 

i.e80 

SwOOO 

XWO 

10,000 

ILOOO 

ISwOOO 

♦.«• 

2O,00O 

5^00© 

26,000 

I^a09 

30,000 

7.  MO 

3a,ooo 

s.eM 

M.000 

a.«o 

45^000 

9.aM 

tf^OOO 

A.4M 

47,00O 

16M 

48^000 

t.8» 

4fiL000 

l^Mt 

50.O0O 

lfll909 

51.00O 

1K,«0 

52pOOO 

i^e&d 

93,000 

i«.8e& 

54,000 

ij,or» 

55,000 

ii,a» 

50.000 

!I,«00 

».0OO 

!i«0 

ao.ooo 

AW 

02.0OO 

uaw 

64,000 

13, 3» 

00,000 

13,  «M 

68,000 

14  AM 

70,000 

U.4» 

TXOOO 

MSM 

74,0OO 

r..3Bo 

70,000 

15. 6» 

7a.  000 

u^iet 

80,OOO 

1I»4M 

82.000 

1A«» 

82,300 

Inch. 

oooiuo 

000350 
000600 

000650 
000800 

ooooso 

00U60 

001350 

001650 

001600 

001650 

004250 

006200 

008200 

OlOOSO 

011100 

OliOOO 

013000 

014150 

016400 

017650 

020350 

023150 

026500 

029000 

0320Q0 

037400 

042450 

048600 

066000 

063500 

0820 

1100 

1400 


Inch. 
0. 

.000100 
.000250 
.000160 
.000150 
.000150 
.000160 
.000200 
.000200 
.000200 
.000050 
.000060 


.000060 
.003000 
.001850 
.001050 
.000800 
.001100 
.001150 
.001260 
.002260 
.002700 
.002800 


.002600 

.003900 

.004500 

.006050 

.006050 

.007500 

.000600 

.0165 

.0280 

.0300 


Ineh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh. 


Initial  load. 


Elastio  limit. 


Tensile  sireuKth. 


General  nmmary, 

Tfaali  stovDcth  per  sqnwre  inch  of  orisinal  seotion pounds..    82,:t00 

lSMiaslfa£ver  Soajm  inch  of  original  section do  ...    47.000 

EtaaKkn «5fach  Alter  mptare .inch..    0.24<M) 

DmSo  per  inch  under  strain  at  elastic  Umit do ooiorn) 

l«:a«i«irdiaineter»tp^tof  mptnre   ..    ...-,..^..... do  ...         ur. 

Ee^aeifaB  in  are*  after  raptare,  per  centnm  of  original  section 40.:) 

Poc^efnmtaTe -- ". 85  from  nock 

<Knet«rof  Scokeavorfiaoe silky  sernitj^l 

a«ptinofiiieh#e«ti«» 15,  "..»* 


66  TESTS  OF  IBON,  STEEL,  AND   OTHER   KATEBIALS. 

No*  3668. 
Marks,  g?;^ 
Diameter,  '*^505. 
Sectional  area,  .20  square  kich. 


• 

p^Inob. 

SaooMsiye 
doniEation 
per  inch. 

Permanent 
eet. 

Saeoentve 
permaneiit 

• 
BemarkB. 

Totel. 

Persqnara 
inch. 

Pounda. 

200 

1,000 

2,000 

3,000 

4,000 

5^000 

6,000 

TiOOO 

8.000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

U,000 

11.200 

11,600 

12,000 

12.400 

12,800 

13,200 

13,600 

14^000 

14,400 

H80O 

16,200 

15,600 

16,000 

16,400 

16,420 

PoiMufa. 
1,000 
6.000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
52.000 
63,000 
64,000 
55^000 
56,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
82,100 

Inch. 
0. 

.000100 
.0002.'iO 
.000450 
.000600 
.000750 
.000960 
.001100 
.001250 
.001450 
.001500 
.004250 
.007550 
.008400 
.009400 
.010560 
.011550 
.  012550 
.013560 
.014750 
.015950 
.  018750 
.021250 
.024150 
.027500 
.030750 
.034500 
.039000 
.043750 
.050000 
.067500 
.062900 
.083760 
.1260 
,  .1400 

Inch. 
0. 

.000100 
.000160 
.000200 
.000150 
.000150 
.000200 
.000160 
.000160 
.000200 
.000050 
.002750 
.003300 
.000850 
.001000 
.001160 
.001000 
.001000 
.001000 
.001200 
.001200 
.002800 
.002500 
.002900 
.003360 
.003260 
.003750 
.004500 
.004750 
.006260 
.007500 
.006400 
.020850 
.041250 
.0150 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JfM*. 

0. 

Initial  load. 
Blaatle  limit 

General  eummarjf. 

Tensile  strength  per  square  inch  of  orisioaliiectioii pounds..    82,101 

Blastiolimitper  square  inch  of  origins!  seotion do 46,00C 

Elongation  per  inch  after  rapture inoh..    0.240C 

Elongation  per  inoh  under  strain  at  elastic  limit do 00150C 

Beduction  in  diameter  at  point  of  rupture do 11? 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.3 

Position  of  runture ".86fin>mnecV 

Character  of  Broken  surface aiiky  serrated 

Elongation  of  inch  sections , ".16,  ".32^ 
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Marks,  ?^5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


No.  3665. 


Applied  loads. 


Total 


Peraqiure 
inch. 


Penmdt. 

],aoo 

2.000 
3.000 
iOOO  I 
5.0i» 
•.000 
7.000  ' 
8,000 
9.000 
9,000 
9.800 
10,000 
1(^200 
10,400 
IC^OOO 
'  10,890 
11,000 

,  II  zoo 

,  U.400 
11600 

I  11,800 
12,060 
12,400 

ca-o 

13.200 
>  U^fiM 

U.000 
I  Ii400 
'  14.800 

15,200 
'  U,fi00 

lt,000 

l«,40O 

It,  MO 

17,200 
,  n,680 
■  17,71* 


Pound*. 
1,000 
5^000 
10.000 
15,000 

ao.ooo 

2^000 
30.000 
35,000 
40,000 
45,000 
48.000 
49.000 
50,UOO 
51,000 
53,000 
53,U00 
54,000 
.<>5,000 
56,000 
57.000 
58,000 
50.000 
60,000 
62,000 
64,000 
68.000 
68.000 
70.000 
72,000 
74.000 
78,000 
78,000 
80,000 
82,000 
84^000 
80.000 
88,0C0 
88;  550 


Elonj^ation 
l>er  inch. 


iMSh. 

0. 

.000100 
.000250 
.000400 
.000550 
.000700 
.000900 
.001050 
.001200 
.001400 

.ooi5rjO 

.001600 
.002750 
.004250 
.006100 
.007400 
.008400 
.009100 
.010050 
.011050 

.o:?ooo 

.013050 

.014050 

.016560 

.018550 

.021100 

.023900 

.027000 

.029850 

.033500 

.037350 

.042100 

.047350 

.0545 

.0600 

.0750 

.1000 

.1350 


SocoemiTe 
elooKAtion 
per  inch. 


Inch. 
0. 

.000100 
.OOOluO 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000050 
.001160 
.001500 
.001850 
.001300 
.001000 
.000700 
.000050 
.001000 
.000050 
.001050 
.001000 
.002500 
.002000 
.002550 
.«02800 
.003100 
.002850 
.003650 
.003^50 
.004750 
.005250 
.007150 
.0055 
.0150 
.0250 
.0350 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Bncoeasive 

permauent 

set. 


Ineh. 


Bemarks. 


Initial  load. 


Elastio  limit. 


TensHe  strength. 


General  nummary, 

Tranki itrBagth  per  square  inch  of  orif(inal  section pounds..    88,550 

BmUc  limit  per  square  inch  of  original  section do....    49,000 

See^uioa per  ioeb  after  rupture inch..    0.2050 

Etf«^tion  per  inch  nnder  strain  at  elastio  limit do  ...  .001600 

lediction  la  diwneter  at  point  of  rupture do 095 

K^cctkn  to  area  after  rupture,  per  centum  of  original  section 84.0 

I^tianof  raptnze ".65ftomneck 

<%aneterofbxoken8iir£Ke silky  serrated;  obUque 

BaptioB  of  ineh  sections ".28*, '%U 
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Marks,  l^J 

Diameter,  ".505. 

Sectional  aiea,  .20  square  inch. 


No.  3585. 


AppUed  loads. 

Elonnticni 
per  inch. 

eUmgntton 
perlnch. 

Permanent 
set. 

Snoceesive 

permanent 

set. 

Semarks. 

Total. 

Per  MOAN 
inch. 

Pound». 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

8,200 

8,400 

8.000 

8.800 

9.000 

9,200 

9,400 

9,000 

9,800 

10.000 

10,400 

10.800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14.400 

14,800 

15,200 

15,600 

16,000 

16,270 

Pirnndt, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60.000 
52,000 

•  64,060 
56.000 
58,000 
60,000 
62,000 
64,000 
66.000 
68.0<i0 
70,000 
72.000 
74.000 
76.000 
78,000 
80,000 
81,360 

Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000750 
.000050 
.001150 
.001300 
.001350 
.001400 
.001400 
.001500 
.002150 
.002650 
.006050 
.'007000 
.008250 
.009500 
.011500 
.  014100 
.016500 
.019000 
.021760 
.025000 
.027750 
.031500 
.035750 
.040000 
.040600 
.053000 
.062000 
.078500 
.09.50 
.1400 

Inch. 

0. 

.000150 
.000150 
.000150 
.000150 
.000160 
.000?06 
.000200 
.000160 
.000050 
.000050 

0. 

.000100 
.000650 
.000500 
.002406 
.001950 
.001250 
.001250 
.002000 
.002600 
.002400 
.002500 
.002760 
.003250 
.002750 
.003750 
.004250 
.004250 
.006500 
.006500 
.009000 
.011600 
.0215 
.0450 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

/ 

Tensile  strengtli. 

General  summary. 

Tensile  strength  per  square  inch  of  orijcinal  section pounds..    81,3^ 

Elastic  limit  per  sanare  inch  of  original  section do 44.04 

Elongation  per  Incn after  rupture inch,.    0. 14.' 

Elongatiou  per  inch  under  strain  at  elastic  limit do  ...  .0015^ 

Reduction  in  diameter  at  point  of  rupture do o:\ 

Beduction  in  area  after  ruptni'e,  per  centum  of  original  section y.K. 

Poftition  of  rapture '\00froni  uev 

Character  of  broken  surface,  granular;  flaky  spot  at  the  circumference.    Opened  ciacka  in  surface  < 

stem. 
Elongation  of  inch  sections ".13,  ".| 
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Marks,  2?r5 
Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

• 

ApplMdlO^A. 

Elonntion 
perlnoh. 

Sncceasive 
elongation 
perlncb. 

PormaneDt 

Mt. 

SnoceasiTo                        . 

TotoL 

VvrmroMf 
inob. 

permanent '              Bemarkii. 
set. 

1 

PWHds. 

200 
1,000 
2.000 
SLOOO 

P^tmdB. 
1,000 
5,000 
10,000 
15^000 
26.000 
26,000 
36,000 
85,000 
40.000 
46,000 
401000 
47,000 
48.000 
49,600 
50,000 
51,000 
52,000 
53,000 
54.000 
55^000 
66,000 
56,000 
60,000 
62,000 
64,000 
66,000 

oSooo 

70,000 
73^000 
74,000 
76.000 
78.000 
80. 000 
82.000 
82,300 

XflCA. 

0. 

.OOOltiO 
.060350 
.000500 
!000650 
.000800 
.000950 
.001150 
.001350 
.001550 
.001600 
.001660 
.604250 
.006200 
.008200 
.010060 
.011100 
.011900 
.013000 
.014150 
.015400 
.017650 
.020350 
.023150 
.026500 
.029000 
.032900 
.037400 

.048500 
.656000 
065600 
;0820 
.1100 
.1400 

Inch. 
0. 

.000100. 
.000250 
.000160 
.000150 
.000160 
.000150 

!000200 

.000200 

.000050 

.000060 

.002600 

.000960 

.003000 

.001850 

.061050 

.000800 

.001100 

.001150 

.001250 

.002250 

.002700 

.002800 

.003350 

.002500 

.003900 

.004500 

.005050 

.006050 

.007500 

.000600 

.0165 

.0280 

.0300 

Jbuh. 

0. 
0. 

a 

0. 
0. 
0. 
0. 

a 

0. 

Ineh. 
0. 

Initial  load. 

4.000 

s^ooo 

fl^OOO 

7.000 

8.000 

1,000 

1 

9,300 

9>4(jO 

ElaaUo  limit. 

0000 

1 

S,ftO 

1 

11006 

10.260 

10,400 

li^ao 

10,^ 

aMo 

U.360 

11,000 

12,000 

12,440 

li^ 

13,200 

1 

U,ON 

1 

liOOO 

1 

.  14,400 

14,S0O 

13.200 

15,600 

miQo 

16.400 

16.400 

Tensile  fttreiiKth. 

General  eummary, 

Teadeitnngtii  per  aqiiare  inch  of  original  section pounds. .    82.  .'(00 

r!x^ Unit  per  sanare  inch  of  original  section do  ...    47,000 

Ba^itian  per  inch  after  mptare inch..    0.24<K) 

pB&gitMmperinehnnder  strain  at  elastic  limit do ooie.'io 

EfdietMm  in  diameter  «t  point  of  mptare do...        .  ll.'i 

SeAatioB  in  area  after  mptare,  per  centum  of  original  section 40.3 

r«Ba«of  roptnte ".85  from  uook 

<J.jactBr  of  broken  rarfboe sllkv  Herrated 

2^3>«atiniofinehBee«k»a .'".lu.  ".:«* 

H.Ex,45 5 
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No.  3687. 
Marks,  Sf75 
Diameter,  ''.506. 
Sectional  area,  .20  square  inch. 


Applied  loiids. 

permoh. 

SoooeMtT* 
permoh. 

Pemuuient 
Mi 

SnooeMlTe 

P«CIUMI«Dt 

Mt 

TotaL 

Pertmwre 

B4Hiiarkii. 

PtnindM, 

200 

1,000 

2.000 

3,000 

4.000 

5,000 

6.000 

7.000 

8,000 

9,000 

10.000 

10.200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11.600 

11,800 

12,000 

12,400 

12.800 

18,200 

13.600 

14,000 

14,400 

14,800 

16.200 

15.600 

16,000 

16,400 

16,800 

17,200 

17,520 

1,000 
5.000 
10,000 
15,000 
20.000 
25.000 
30,000 
35,000 
40.000 
45,000 
50,000 
51.000 
52.000 
53.000 
64,000 
55,000 
56,000 
57.000 
68,000 
59,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
87,600 

ZimA. 

a 

.000190 

.oooaoo 

.000450 
!000600 
.000690 
.000980 
.001100 
.001250 
.001400 
.001650 
.001600 
.002300 

004900 
.906400 
.007850 
.009050 
.010600 
.011660 
.012660 
.014260 
.016400 
.019500 
.028000 
.026100 
.029250 
.082250 
.085850 
.089750 
.044900 
.051500 
.060250 
.0750 
.1100 

Jiidk. 

0. 

.000100 
.009200 
.000150 
.000150 
.000200 
.009150 
.000150 
.000150 
.000160 
.000150 
.000050 
.900700 

.001660 
.001500 
.001450 
.001200 
.001450 
.001060 
.UOIOOO 
.001709 
.002150 
.003100 
.003600 
.003100 
.003150 
.003000 
.008699 
.008900 
.005169 
,006600 
.008760 
.014760 
.0350 

Indi, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
9. 
9. 

0. 

InitSia  kMd. 

BlMtlo  limit 

Tensile  etreoKth. 



Tensile  strength  per  sqottre  inch  of  orlsinal  seetion poonds  .     87, 

ElMtio  limit  per  squsre  inch  QforiginsI  section do  ...     M. 

Elongstion  per  inch  after  roptare inch..     0. 1 

Elongation  per  inch  under  strain  at  elastic  limit do  ..    .001 

Hedaction  in  diameter  at  point  of  mptnie do 

Bednction  in  area  after  mpture.  per  oentam  of  original  section 2 

Position  of  mptore .* ".76  from  ii4 

Character  of  broken  sor&ee granular;  dnll  spot  at  the  droumferei 

Elongation  of  inch  sections ".06.  *', 
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No.  3633. 


Sectional  area,  .20  square  inch. 


Elonjcation 
per  inob. 


Saooesaive 
elonsfttlon 
perloolL 


PeriDMient 


pensaaent 


Itomarka. 


41.  ooo 
4LZ,000 
43,000 

44.  OOO 

45,  OOO 
40.000 
47.  OOO 
46.000 

49.  OOO 

50.  OOO 
62.  OOO 
&4,000 
561,000 
58.  OOO 
OO.  OOO 
02.000 
•4.  OOO 
6ft»000 
C8.000 
TO.  OOO 
72,000 
74,  OOO 
70.000 
78,000 
80.<»00 
82,000 
84,  OOO 
84,050 


.000100 


.000450 


.000800 
.000060 
.  «M>1100 

.ooiaoo 

.001850 

.001400 

.001450 

.€01500 

.001800 

.002000 

.004000 

.  005350 

.000500 

.007000 

.009850 

.012100 

.014250 

.018750 

.  OIOIOO 

.021000 

.024750 

.027800 

.031000 

.035250 

.040000 

.045350 

.051750 

.060500 

.0780 

.0900 

.1400 

.1700 


Inch, 
0. 

.000100 
.000180 
.OU0200 

.oooiriO 

.000200 
.000150 
.000150 
.000200 
.000050 
.000050 
.000050 

.oooo;» 

.000300 

.001100 

.001100 

.001350 

.001150 

.001100 

.002250 

.002250 

.002150 

.OOioOO 

.002350 

.002800 

.002850 

.003050 

.003200 

.004250 

.004750 

.005350 

.000400 

.008750 

.0175 

.0120 

.0500 

.0300 


Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


ElaaUclloiit 


Tenftile  strength. 


Oenerdl  $ummary, 

«u.,rfi«  «iMa.«t2i  iMT  acniKre  inch  of  original  aeotion poanda..    84)050 

^^SS?l«2S«r?iSch  of  original  aectlon do  44.000 

-^^^iTinSi  After  rapture inch..    0.2500 

,-J^\°^mAer  atralnstelasticllmit do 001600 

SSSa^lirhmMM»X^mltpoln%ofTnpt.tn.. .....,..., do....       .145 

•WaJiiipTIiwtt  In  arcm  after  raptare,  per  centam  of  original  section 48.1 

S^&l!r^^«ntam  - ".60  from  neck 

Cka(n»l«rfrfbc«kenrarfhM iruTS 

kofteohaeel^onB ".14,  ".35* 
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•       Ko.  3634. 
Marks,  IITm 
Diameter,  ".605. 
Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

mAntfoHAVi 

Sncoeflsire 
elongation 
perinob. 

Permanent 
oei. 

Socceasive 

permanent 

set. 

Remarks. 

« 

TotaL 

Per  Bouare 
iDOb. 

permch. 

Pounds. 

200 

1,000 

2,000 

3,000 

4.  OOP 

6,000 

6,000 

7.000 

8,00u 

8.200 

8,400 

8.600 

8,800 

9.000 

9.200 

9,400 

9.600 

9,800 

10,000 

10,200 

10,400 

10,800 

11.200 

11,600 

12.000 

12,400 

12.800 

13,200 

18,600 

14,000 

14,400 

14,800 

16,200 

16,600 

16,000 

16,400 

16,610 

Poundi, 
1,000 
6,000 
10.000 
16,000 
20,000 
26.000 
30,000 
36,000 
40,000 
41.000 
42,000 
43,000 
44.000 
46,000 
46.000 
47,000 
48,000 
49. 000 
60,000 
61,000 
62,000 
54.000 
66,000 
68,000 
60,000 
62.000 
64.000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,050 

IfUSh. 

0. 

.000160 
.000300 
.000450 
.000600 
.000800 
.000950 
.001150 
.001300 
.001360 
.001460 
.001460 
.001500 
.001650 
.002360 
.003500 
.005500 
.007000 
.008000 
.009100 
.010250 
.012100 
.014660 
.  017500 
.020600 
.023000 
.026550 
.026850 
.032200 
.036550 
.041000 
.048000 
.055000 
.063250 
.0700 
.1160 
.1600 

Inch. 

0. 

.000160 
.000300 
.000160 
.000150 
.000200 
.000160 
.000200 
.000160 
.000060 
.000100 

0. 
.000050 
.  OOOliiO 
. 000700 
.001150 
. 002000 
.001500 
.001000 
.001100 
.001150 
.001850 
.002550 
.002850 
.  003100 
. 002400 
.  0026.')0 
.  003.300 
.003360 
.  004350 
.005350 
.0U61U0 
.007000 
.008250 
.006750 
.0450 
.0360 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasticlimiL 

Tensile  strenj^. 

Oeneral  tummary. 

Tensile  afcrenjEth  per  square  inoli  of  original  section ponnds..    83.  OS 

Slastio  limit  per  sanaie  inch  of  original  section do....    44.  OC 

Elongation  per  inon  after  niptnre  — inch..    0.263 

Elongation  per  inch  nnder  strain  at  elastic  limit do  ...  .OOlfiO 

Kednction  in  diameter  at  point  of  iiipture do ICi 

Redaction  in  area  after  rupture,  per  cen t um  of  original  section 61. 

Position  of  rupture ".80  from  necl 

Character  of  broken  surface n\k 

Elongation  of  inch  aeotions '.16^  ".3^ 


TESTS   OP  IKON,  STEEL,  AND   OTHER   MATERIALS, 

No.  3636. 
Marks,  ^  5^  T 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  incb. 
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/      Applied  JoMb.        1 
/ -, 1  Elonsration 

Sacc««siTe 

Pennftnent 

permanent 
set 

1 

Bemarks. 

/        290               1,000     1      O. 

/     1909    /           S,0(Mf      I         .000150 
/    Z9tkf    /         10.0tMf      1         .OOO350 
/     aifW*    /         J5C  0€>0      1         .OOO550 
1     4.000    /         M,OiiO      I         .000700 

9,990    /        30.  OOO       1         .001000 

IneK 

0. 

.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000150 
.000150 
.OOOO.'M) 
.000050 

0. 

.000100 
.001400 
.003900 
.OOOWO 
.001650 
.000050 
.001450 
.002300 
.002350 
.003000 
.002850 
.003000 
.002050 
.003350 
.004250 
.004000 
.005600 
.006050 
.007260 
.012000 
.015250 
.043750 
.0250 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InitialloaiL 
ElanUc  limit. 

Tenrilfl  ahrenifth. 

filM             40.  OOO 
i,790    J        ^l^OOO 
i,i09    /         42,000 

.001300 
.00:350 
.001400 
.001400 
.001500 
.002900 
.000800 
.007600 
.<H>9250 
.009900 
.011350 
.013650 
.016000 
.019000 
.021850 
.024850 
.027500 
.030750 
.035000 
nsfiooo 

&«0 

44,  OOO 

45.  OOO 

4e.ooo 

47,  OOO 
4M.  OOO 

49.  OOO 

50.  OOO 
62«000 
64,  OOO 
60,000 
5^  OOO 
OO,  OOO 
02.000 
04,  <»00 

«,2M 

1.400 

•,•» 

f  K«0 

ie,ctti 

«,«o 

11  M> 

■  aa« 

1  11.600 

1  il«oo 

1  ii«o 

1  USDO 

S2I 1     S*Sm 

2**2   1         4^000                 .OS1750 
u2S  I         74  000                 .059000 
U?S   I         TO  OOO                 .071000 

^ii«\     »222         -lis 

............ 

;..! 

K.owa 

\ 

\ 

G9nerdl  9vmmary. 

Tfarfl««fen!SM«b  i>er  •qtmkt©  Inch  of  original  Motion ponnds..    80,400 

iSSS^SrKoaiilneh  of  original  .ection do....    44.000 

r!^.itZr  .Jtr  iTirV  After  mptnpe ^ inch..    0.2050 

S53tta?«  incb  under  Btrain  at  elantio  limit do 001500 

SSS«r£di»«eter  at  point  of  rapture...  do  ...        .135 

BBd^tioD  ia  aroa  niter  rupture,  per  oentnm  of  original  aeotion ^       46.2 

l^^daaofniptaTe...... :1".16  from  n^ck 

csufltar  ttf  >Token  •^'^- v;;;;;;;;;;;;;;;;;;;;^^^^^^^^^  ?P^ 
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TESTS   OF   IBON,  ST££L,  AND   OTBE&  MATJilUALS. 


TS0.36S6. 
Marks,  g?75 
Diameter,  ".506. 
Sectional  area,  .20  sqnare  inch. 


Applied  loAdA. 

ElonsatloQ 
per  inch. 

SnooeasfTe 
elonffation 
perinoh. 

■et 

SnooeaslTe 

Total. 

Per  Bonare 

Renurka. 

Poundt. 
200 
1,000 
2,000 
3.000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
9.200 
9,400 
9,600 
9,800 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,400 
12.800 
13,200 
13,600 
14.000 
14,400 
14.800 
15,200 
15,600 
16,000 
16,200 

Pounds. 
1.060 
5,000 
10,000 
16,000 
20,000 
26,000 
80,000 
85,000 
40,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,0001 
78.000 
80,000 
81,000 

Inch. 

.000150 

.000250 

.000400 

.000600 

.000800 

.000950 

.001150 

.001800 

.001450 

.006600 

.007450 

.008250 

.009500 

.010050 

.012760 

.015250 

.018000 

.020250 

.022600 

.026250 

.029250 

.  032750 

.087500 

.042750 

.048500 

.054500 

.063750 

.0800 

.1000 

.1600 

Indi. 

0. 

.000150 
.000100 
.000150 
.000200 
.000200 
.000150 
.000200 
.000150 
.000150 
.003050 
.000050 
.000800 
.001250 
.001450 
.001800 
.002500 
.002750 
.002250 
.002860 
.003650 
.003000 
.  003500 
.004750 
.005250 
.005750 
.006000 
.009250 
. 016250 
.0200 
.0600 

Inek. 
0. 
0. 
0. 
0. 
a 
0. 
0. 
0. 
0. 

Inch. 

Initial  loud. 

Elaatio  limit. 

*■ 

Tensile  strengtb. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poooda..     81 

Elastic  limit  per  sauare  incti  of  original  section do 47* 

Elongation  per  inch  after  rapture inch.,     o. 

Elongation  per  inch  nnder  strain  at  elastlo  limit do (Hj 

Rednotion  in  diameter  at  point  of  rupture do 

Reduction  in  area  after  rupture,  per  centum  of  original  seotion 

Position  of  rupture ".80  from  u 

Character  of  orolcen  surface » 

Elongation  of  inch  sections ''.3ti*. 


TESTS  OF   IRON,    STEEL,    ADTD   OTHER   MATERIALS.. 
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Marks,  S?:2 


No.  3686. 


"""""^  M  ii  aft 

XMameter,  '^505. 

Sectional  area,  .20  square  inch. 


iLppliedloadfl. 

per  inch. 

SnoeenlTe 

Pemuuiont 
•et 

Saooeadve 

Mt. 

B«mftrk«. 

Tvtal. 

'FerMnuBre 

rtmmda 

aso 

1«M0 

:^ooo 

3,000 
4,000 
S^OOO 
6,000 

7.600 

^•w 

ILOVO 
8.200 
9^460 
9.006 
S;800 
10.000 
10,300 
10  400 

k.^ 

10.000 
15,000 
29,000 
25,006 
30.000 
35,000 
46,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 
56^006 
56.600 
58.006 
00,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.060 
84,000 
86^000 
88.000 
88^960 

Inch. 
0. 

.000150 
.000900 
.000500 
.000700 
.600850 
.001000 
.001200 
.001350 
.001666 
.601600 
.001650 
.001700 
.001750 
.001800 
.002600 
.002400 
.092750 
.009600 
.006296 
.008100 
.010000 
.011750 
.018900 
.016000 
.01T2a0 
.020000 
.022250 
.025500 
.028100 
.031250 
.035000 
.040500 
.046250 
.055000 
.063250 
.0800 
.1200 

Inch. 
0. 

.000150 
.066150 

.000200 
.009150 
.000150 
.000200 
.000160 
.000209 
.000050 

l000059 
.000050 
.000050 
.000200 
000400 
: 000850 
.000860 
.002660 
.001850 
.001900 
.001750 
.002150 
.002100 
.001250 
.002750 
.002260 
.003250 
.002600 
.003150 
.003760 
.005500 
.005750 
.008760 
.008250 
.016750 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
BlMtiollmii. 

loiooo 

10;  806 
11,060 
11,200 
11,600 
12,009 
12.460 
12.886 
13,200 
13.600 

i*,m 

U,400 

li.800 

15.200 
1    12^690 

MLOOO 

16.400 

16,809 

n.209 
17.609 
17,990 

TenailAstrMigth. 

General  eumniary. 


TosSestranirth  peraqaareinoh  of  oriidnal  seotion ponnda 

ISMftie  limit  per  sqaare  inch  of  origiiiAl  aeotion (to  . 

EkmtiOfi  per  incb  After  mptme , inch 

Fha^jFaiAiwi  per  iocb  Qiider  atrain  at  elaatic  limit do. . 

BMlactioa  iB  diameter  at  point  of  mptare do.. 

BedaetliHi  in  Area  after  rapture,  per  oentam  of  original  section 

PiateMi  of  rapture ".65fh>mneck 

Chaiaeter  of  Inoken  anrflaoe crannlftr ;  flaky  line  of  metaL    Opened  craoka  in  anrfaoe  of  atem 

lofiaeheectiona ".15*,".12 


89.050 
60,000 

0.  laso 

001800 
.045 
16.9 
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TESTS   OP  IBON,  STEEL,  AND   OTHER   MATERIALS. 


No.  3612. 
in  drKSy  j^  fp.  ]f 

Diameter,  ".506, 

Sectional  area,  ^0  square  inch. 


AppUedlondflL 

Eloneatioii 
per  inch. 

IStt 

Permanent 
set. 

Sncoessive 

permaneiit 

set. 

1 

! 

Total. 

Per  square 

Bemarfcs. 

Povnd*. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

1^200 

15,600 

16.000 

16,400 

16,800 

17,200 

17.210 

PmmdM. 
1,000 
6^000 
10,000 
15,000 
20.000 
25^000 
30,000 
35,000 
40.000 
45,000 
48.000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
66,000 
57,000 
68.000 
59,000 
60,000 
62,000 
64,000 
60,000 
68.000 
70,000 
7:2,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86.060 

Jneh. 
0. 

.000100 
.000800 

.000450 

.000600 

.000750 

.000960 

.001150 

.001300 

.001450 

.001600 

.001660 

.004260 

.006600 

.007760 

.008750 

.000750 

.010850 

.011850 

.013000 

.014050 

.015150 

.016406 

.018900 

.021500 

.  024250 

.027230 

.030850 

.034750 

.038750 

.043500 

.050000 

.057000 

.067500 

.0860 

.1160 

.1450 

JnOL 
0. 

.000100 
.000200 
.000150 
.000160 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000060 
.002600 
.002350 
.001150 
.001000 
.001000 
.001100 
.001000 
.001150 
.001060 
.001100 
.001250 
.002500 
.002600 
.002750 
.003000 
.003000 
.003900 
.00400G 
.004750 
.006500 
.007000 
.010500 
.0175 
.0300 
.0300 

JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

Inch, 
0. 

Initialload. 
Elastic  limit 

Tensile  strength. 

' 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orieinal  section pounds..    86. 0.'X 

Blastio  limit  per  sonaro  inch  of  original  section do 49,  Oot 

Elongation  per  inch  aft^er  ruptare inch..    0.2'^r>t 

Elongation  per  inch  nnder  strain  at  elastic  limit '. do C01654 

Bednction  in  diameter  at  point  of  rapture do l;; 

Bednctlon  in  area  alter  mptnre,  per  oentom  of  original  section 4G.  i 

Position  of  raptore ..".66  from  neol» 

Character  of  broken  sorfisoe ■ ailkv 

Elongation  of  inch  sections «'.82*,  'MS 


TESTS  OF   IRON,  ST£EL,  AND   OTHEK   MATERIALS. 

No.  3633. 

Marks,  «^5 

Diameter,  "505. 

Sectional  area,  .20  square  inch. 
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^pplMlOildB. 

ElonffAtiaii 
per  inch. 

SnooeaaiTe 
elonntion 
perlooh. 

Penii«n«nt 
Mi. 

SncoeMlTA 

ftomarka. 

TotoL" 

ParMoare 

■^ST" 

290 
2.060 
2;  000 
3,000 

4.010 
5,000 

•••oo 

7.000 
«^000 
8.200 
^400 
8.000 

»,m 

11 000 
9,200 
9.4C0 
9^600 

naoo 

10,000 
10,400 
10.800 
11.200 
11,000 
12.000 
12,400 
12.800 
13.200 
13.000 
14.000 
14.400 
14,800 
15.200 
15,600 
1S.00O 
10.400 
10.800 
16.810 

Potmda. 
1,000 
6,000 
10,000 
16,000 
20,000 
26.000 
30.000 
35.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.000 
52,000 
54,000 
56.000 
58,000 
60,000 
02,000 
64,000 
OOLOOO 
08.000 

72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
84,050 

huh, 

a 

.000100 

.000250 

.000450 

.000000 

.000800 

.000060 

.001100 

.001300 

.001360 

.001400 

.001450 

.001500 

.001800 

.002900 

.004000 

.005350 

.006500 

.007600 

.000850 

.012100 

.014250 

.016760 

.019100 

.021900 

.024750 

.027800 

.031000 

.035250 

.040000 

.015350 

.051750 

.060500 

.0780 

.0900 

.1400 

.1700 

Inch, 
0. 

.000100 
.000180 
.000200 
.000150 
.000200 
.000150 
.000150 
.000200 
.000050 
.000050 
.000050 
.OOOOGO 
.000300 
.OOUOO 
.001100 
.001350 
.001160 
.OOUOO 
.002250 
.002250 
.002150 
.002500 
.002350 
.0028U0 
.002850 
.003050 
.003200 
.004250 
.004750 
.005350 
.006400 
.008750 
.0175 
.0120 
.0500 
.0300 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

• 
Inituaioad. 

ElMUcllmit 
Tenftlle  strongth. 

0. 
0. 

. . 

r  " 

General  eummary, 

liencDeetnngth  per  sqnueiDoh  of  orlfrloal  section pofunds..    8^050 

ttMie  limit  ]»er  Moore  inch  olT  original  section ' do —    44.000 

Sknntion  per  iscn  after  rupture inch..    0.2500 

BoBgatkm  per  inch  under  strain  at  elastic  limit do 001600 

Ttfttnytiffn  tai  diameter  at  point  of  rapMre do 145 

BelvetlOB  in  area  after  rapture,  per  centum  of  original  section 48.1 

PoBtkmof  raptore ".60  from  neck 

Ckanwterof  bfokananrfiMe ni:»& 

floDgatkm  ofliMli  aeotiona 'M4,".36» 
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TESTS  OF  IBON,  8TE£L,  AMD   OTHEB   UATEKIALS. 


Marks,  g^-S 

Diameter,  ''.606. 

Sectional  area,  .20  gqaare  inch. 


No.  3614. 


AppUed  lowls. 

'Sssr 

SaeoeMive 
donsation 
perlnoh. 

Permftnent 
set. 

SncoessiTe 
Bet. 

SemarkB. 

ToUL 

Permmare 

Powidt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

8,200 

8,400 

8^600 

8,800 

9,000 

9,200 

9.400 

9,600 

9,800 

10,000 

10,400 

10.800 

11,200 

11,600 

12,000 

12.400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,370 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
26.000 
30,000 
86»000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
52.000 
54,000 
66.000 
68,000 
60.000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,850 

Inch. 
0. 

.000160 
.000350 
.000500 
.000700 
.000860 
.001050 
.001250 
.001400 
.001450 
.001650 
.004750 
.007450 
.008100 
.009100 
.010100 
.OllMO 
.012500 
.013400 
.015350 
.018100 
.021000 
.028750 
.025850 
.029000 
.033500 
.087000 
.041250 
.045000 
.050500 
.058750 
.067000 
.0760 
.0950 
.1650 

Inch, 
0. 

.000160 
.000200 
.000150 
.000200 
.000160 
.000200 
.000200 
.000150 
.000060 
.000100 
.003200 
.002700 
.000660 
.001000 
.001000 
.001400 
.001000 
.000900 
.001950 
.002750 
.002900 
.002760 
.002100 
.003150 
.004500 
.003500 
.004250 
.008750 
.005600 
.008250 
.008250 
.0080 
.0200 
.0600 

Indi. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
.000060 

Jneh, 
0. 

Initialload. 
ElMtio  limit 

• 
.  Tensile  strength. 

***.6opo6o"* 

Omeral  summary. 

Tensile  strenicth  per  square  Inch  of  original  section pounds..     81,  R50 

Xlastio  limit  per  sonare  inch  of  original  section do....    42.000 

Elongation  per innn  aftermpture inch..    0.  23iH) 

Elongation  per  Inch  nnder  strain  at  elastic  limit do 00155U 

Bedaction  in  diameter  at  point  of  rtiptnre do lo?> 

Rednotion  in  area  after  rnpture,  percentnmof  original  section 37.  i 

Position  of  rupture ".75  fbom  neck 

Charaoter  of  hrolKen  surface silky,  flaky;  granular  at  the  dronmfemice 

Elongation  of  inch  sections , , ".13,  ".33* 


TESTS  OP  IBON,  STEEL,  AND 

No.  3636. 

Marks,  2  ?f  2 

Diameter,  ''.505. 

SectioDal  area,  .20  square  inch. 


OTHER   MATERIALS. 
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ApjriledlMdB. 

ESonntion 
per  iiach. 

Sacceanive 

Perm»neDt 

Snocemtive 

permanent 

set 

Remarks. 

ToUL 

Personsre 

:oo 

1.000 

im 

4,000 

s,ooe 

I^OOt 
7.000 

«.ooo 

'      ^400 
&09O 

a;  800 

9,2M 
9^440 
9.60O 

f  AQO 

PmmuU. 
1,000 
5.000 
10.000 
15^  000 
20,000 
26.000 
30.000 
S5.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
62,000 
54,000 
6^000 
58,000 
60,000 
62.000 
64.000 
66,000 
68.000 
70,000 
72.000 
74.000 
76.000 
78,000 
80,000 
80,400 

Inch. 
0. 

.000150 

.000360 

.000630 

.000700 

.000860 

.001000 

.001150 

.001300 

.00:350 

.001400 

.001400 

.001500 

.002900 

.006800 

.007600 

.009250 

.009900 

.011350 

.013650 

.016000 

.019000 

.021850 

.024850 

.027500 

.030750 

.035000 

.039000 

.044800 

.051750 

.050000 

.071000 

.086250 

.1300 

.1560 

Inch, 

0. 

.000150 
.000200 
.000200 
.000160 
.000150 
.000150 
.000150 
.000150 
.000030 
.000060 

0. 
.000100 
.001400 
.003900 
.000800 
.001650 
.000650 
.001460 
.002300 
.002350 
.003000 
.002850 
.003000 
.' 002650 
.003250 
.004250 
.004000 
.005800 
.006050 
.007250 
.012000 
.015250 
.013750 
.0250 

Iwsh. 
0. 
0. 
0. 
0. 

a 
a 

0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElanUo  limit. 

• 

Tennile  nfronirtb. 

)  le,OiO 

U  4fiO 

'  msw 

>    1J,2C« 

1L900 

1    12;900 
'   11400 

12,800 
13. 2» 
11. «« 
KOgO 
11400 
14.8110 

is.i'oe 

].\O0O 

1&00« 

14^080 

General  evmmary, 

TcadlestreD^  per aqnare inch <yf  orf^al  section ^ pounds..    80,400 

Kaxcie  Kalt  per  Mvare  inch  of  original  section do 44,000 

£)9BK*tioD  per  inch  alter  raptnre inch..    0.2650 

l^]Catkm  per  inch  nnder  strain  at  elastic  limit do 001500 

^netioBiDdiameter  at  pcdnt  of  rapture do 135 

iMoctioo  in  area  after  mptore,  per  centum  of  original  section w       46.2 

^ttioDofraptuTe :l".16ftom  neck 

^niictcr  of  broken  suTfaee silky 

2^<as&tieii  of  inch  sections ".21,  ".82' 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Marks,  S%f5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch 


^o.  3648. 


AppUed  loads. 

Elongation 
per  moh. 

Saooessive 
elongation 
per  inch. 

Permanent 

set. 

Sacoeasive 

permanent 

set. 

Bemarks. 

TotoL 

Per  square 
inoL 

Fwndt, 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
9,200 
9.400 
9.600 
9,800 
10.000 
10,200 
10,400 
10,600 
10.800 
11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
13,600 
14.000 
14.400 
14.800 
15,200 
15,600 
16,000 
16.400 
16,.S00 
17,200 
17,570 

Poundi. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
85.000 
40,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
61, 000 
.•^2,000 
53.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
87,850 

Indi. 
0. 

.000100 
.000300 
.000450 
.000600 
.000850 
.001000 
.001160 
.001300 
.001500 
.001600 
.001850 
.002100 
.002400 
.002800 
.003350 
.004900 
.006760 
.007900 
.010160 
.012250 
.014400 
.016550 
.018750 
.021500 
.024050 
.  027250 
.031500 
.  035550 
.039000 
.042500 
.0487.'>0 
.057000 
.065000 
.0800 
.1200 

Inch. 
0. 

.000100 
.000200 
.000160 
.000150 
.000250 
.000150 
.000150 
.000150 
.000200 
.000100 
.000250 
.000250 
.000300 
.000400 
.000550 
.001550 
.001850 
.001150 
.002260 
.002100 
.002150 
.002150 
.002i00 
.002750 
.002550 
.003200 
.004280 
.004050 
.003450 
.003500 
.006250 
.008260 
.008000 
.0150 
.0400 

Ineh. 
0. 
0. 
0. 
6. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initialload. 
Elasticlimit 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    87,  a'tO 

Eliuitio  limit  per  square  inch  of  originiJ  section do 46. 000 

Elon^^ation  per incn  after  rupture inch..    0. 1900 

Elonffation  per  inch  under  strain  ut  elastic  limit do 001600 

Kediiction  in  diameter  at  point  of  rupfcuro do 105 

lieduction  in  area  after  rupture,  per  centum  of  original  aeotion 37. 1 

Position  of  nipturb ".60f^t>m  net-k 

Character  <>f  broken  surface silky;  trace  of  granulatiun 

Elongation  of  inch  sections ".10,  ".28* 


TESTS   OF  IHON,  STEEL,  AND   OTHEB   MATERIALS. 
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MATtS,"^^ 


ITo.  3649. 


BTslC 

Diftmeter,  '\505. 

Sectionsd  area,  .20  square  inch. 


AppUBdkmds. 


ToteL 


incl 


MHAre 
icn.        I 


I  Blongstion 


SncoMsiTe 
eloDgntion 
per  inch. 


femiMient 


SnooeadTe 
permanent 


Bem»rk8. 


s,ooo 

10,000 

is,ooo 

90,000 

sscooo 
so,ooo 

3S,000 

40,000 

4UOOO 

^^OOO 

43,000 

44.000 

45,  OOO 

4«wOOO 

47.O00 

AS.OOO 

49,00O 

50.  OOO 

51,000 

52.000 

53,€MiO 

*4,00«i 

SS^OOO 

56.0OO 

58.000 

«o.ooo 

02.OOO 

e4,ooo 

06,000 
«8,000 
70.000 
72.000 
74.000 

7e,ooo 

78,000 
80,000 
82,000 
83.450 


Inch. 


.000150 
.000300 


.000650 
.000850 
.001000 
.001150 
.001350 
.001400 
.001400 
.001500 
.001750 
.002750 
.004500 
.OO6150 
.riO7000 
.  UO7900 
.009000 
.010050 
.  OllOOO 

.oiaoso 

.013100 

.014150 

.015550 

.017900 

.020800 

.023750 

.027000 

.030000 

.033000 

.O37250 

.041850 

.047600 

.  050*250 

.062600 

.0750 

.O050 

-1500 


Inch, 
D. 

.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000200 
.000050 

.000100 

.000250 

.001000 

.001760 

.001650 

.000850 

.000900 

.UOllOO 

.001050 

.000060 

.001050 

.001050 

.001050 

.001400 

.002350 

.002900 

.002950 

.003260 

.003000 

.003000 

.0042.^0 

.004600 

.006750 

.011660 

.003360 

.0124 

.0200 

.0550 


IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


Elastic  limlft. 


Tensile  strength. 


General  summary, 

I  per  ■(la^re  *nc^  o^  original  section pounds..    88,450 

ettmltperMtimretncb  of  original  secUon do 43,000 

•g^en per iiicnait€?r  rapture .  ........  inch..    0.2500 

•  tt  per  incli  nndor  stxain  at  elastic  limit do 001500 

»fcdiM»«ter  »t  point  of  mptare do 125 

iinax«»«ft«rTnptnTe,  per  oentnm  of  original  section 43.3 

..._af  rvptore ".OOftomneck 

CksncterofbrolLensarfiaoe gllky 

-  "      '      • ".85*,  ".15 

H.BX. 


82  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  3660. 

Marks,  SISTm 

Diameter^  '^505. 

Sectional  area,  .20  sqaare  inch. 


Applied  liMdB. 

^■sr 

Sucoeiwive 
elongation 
per  inch. 

Pertnaneot 
■et. 

SnooeedTe 

pennaaent 

■et 

• 
Bemarks. 

TotoL 

PerMuuve 

PMMUb. 

900 

1,000 

?000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8,200 

8,400 

8^600 

8,800 

8,000 

8,200 

8^400 

8,600 

8,800 

10,000 

16,200 

10,400 

10,600 

10,800 

11,200  . 

11,600 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16.510 

PMMUlt. 

1.000 
^000 
10,000 
•     15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56.000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
82,550 

Ineh. 
0. 

.000160 
.000300 
.000450 
000600 
.000800 
.000850 
.001150 
.001850 
.001400 
.001450 
.001500 
.001600 
.002550 
.005350 
.006100 
.007000 
.008100 
.008400 
.010050 
.011560 
.012500 
.018500 
.016000 
.OIKHX) 
.021000 
.023800 
.026900 
.080000 
.033800 
.030050 
.043500 
.048250 
.056600 
.066250 
.0600 
.1050 
.1500 

Ineh. 
0. 

.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000200 
.000060 
.000050 
.000050 
.000100 
.000860 
.002800 
.000750 
.000800 
.001100 
.001800 
.000650 
.001460 
.001000 
.001000 
.002600 
.002500 
.002500 
.002800 
.002600 
.003500 
.003800 
.005150 
.004450 
.004750 
.012250 
.008750 
.013750 
.0250 
.0430 

Ineh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 

0. 

Initial  loud. 
Elastic  limit. 

.  •  .^  •...••• 

. 

Qeneral  summary. 

Teniae  atreoKth  per  aqoare  ineh  of  original  section pounds..    82.550 

Elastic  limit  per  square  inch  of  original  section fVdo    .     44^000 

Elongation  per  inch  after  roptare Inch       01850 

Slcngation  per  inch  under  strain  at  elastic  limit do    *     001600 

Reduction  in  diameter  at  point  of  mptnre '.'.'..do"."  '      085 

Bedaction  in  area  after  rupture,  per  centnm  of  original  section ...V. 30  7 

Position  of  rupture. "     atmiddieofetom 

^aSSS^itl^^S^IS^ granular;  duU spit it'the circumference 

alciigatlon of  Inob  sections '. ".19*  ".20* 


TESTS   OF   IBON,    STEEL,    AND   OXUEK  UATEBIALS. 
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MsrcSy  M  Ti  M 

Diameter,  ^^505. 

Sectional  area,  .20  sqaare  inch- 


No.  3613. 


AppUedlMd*. 

periAeh. 

SneoMtive 
elongatioa 
perlnoh. 

set. 

SaccesiiiTe 
permMient 

1 

TouL 

^».ar* 

BeiDark«. 

.  ! 

*  Pomdi, 

1.600 

Ptamb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
55;  000 
54,000 
56^000 
56^000 
00,000 
62,000 
64,000 
66.000 

7o\fno 

72,000 
74,000 
70.000 
78,000 
80.000 
82,000 
84.000 
80,000 
87,000 

IndL 
0. 

.000100 
.000300 
.  000400 

ioooooo 

.000800 
.000960 
.001100 
.001300 
.001500 
.001700 
.003100 

!  005650 

.006600 

.008360 

.010600 

.0126.10 

.014560 

.016500 

.019000 

.021660 

.024150 

.026900 

.029750 

.033500 

.037000 

.042000 

.047500 

.052900 

.0612S0 

.0710 

.0900 

.1400 

Inch, 
0. 

.000100 
.000200 
.000100 
.000200 
.000200 
.000150 
.000150 
.000200 
.000200 
.000200 
.001400 
.001500 
.001050 
.000050 
.001750 
.002230 
.002050 
.001900 
.001950 
.002500 
.002650 
.002.T00 
.002750 
.002K50 
.003750 
.003500 
.005000 
;  005500 
.005400 
.0083.>0 
.009750 
.0190 
.0500 

Inek, 
0; 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

Inch, 
0. 

Initial  ImmL 
EUstie  limit 

Tensile  strength. 

2.dac 

3.000 

iooo 
s,eoo 

fl^OOO 
7^000 

£,000 

9.  too 

8,  aw 

. 

1,410 
11.00 

f.WO 

1(1,000 

ie.40o 

1  it(,ao 

'   11,380 

11,100 

12.no 

11460 

1  l^SOO 

13,30 

\i4» 

14,»0 

1  i^aw 

!S,«0 

]iW 

I<,440 

'   IS.  100 

1  IT.  200 

17.580 

1 

General  summary. 

'fanb gtreaxth per  flqnAre  inch  of  oriffioal  section pounds..    87,000 

E^»tielmiitper8qa«re  inohof  origixuiraeotion do 46,(>uo 

FliiKitioo  par  inch  aft^r  rupture inoh..    0.20no 

£ fczsnoB  per  iooh  under  strain  at  elastic  limit do OOlTOti 

£^Mti«  in  diameter  at  point  of  rupttir<« do 105 

J^t  iftioo  in  area  after  rupture,  per  centum  of  original  section 37.  1 

^  ^tinaof  niptore .".65  from  iircik 

<  "•I'Vier  of  broken  surface silky,  flaky;  gr.inular  aroiiud  part  of  circa  ui  ft' it- nm 

£i'-^'Mii»of  inchaeotiona , ".29*.  ".U 
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TESTS   OF   IBON,  STEEL,  AND   OTHEE   MATEBIALS 


No.  3675. 
Marks,  2§rJ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  londfl. 

Sncoeflsive 
eloDntion 
perlnoh. 

Pfmnaaent 
■et. 

Snooeesive 
set. 

Total. 

Per  sqnare 

perineh. 

Eeniarka. 

Pottndt. 

200 

1.000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,200 

10,400 

10.000 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12.400 

12.800 

13.200 

18,600 

14,000 

14,400 

14,800 

15.200 

15,600 

16,000 

16,400 

16,800 

17,200 

17.510 

Poundt, 
1,000 
6,000 
10,000 
16.000 
20,000 
26.000 
80,000 
85,000 
40,000 
46,000 
50,000 
61,000 
52,000 
63,000 
64,000 
65,000 
56,000 
87,000 
66,000 
50,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
87,650 

Indi, 
0. 

.000160 
.000300 
.000450 
.000660 
.000800 
.000950 
.001100 
.001250 
.001400 
.001550 
.001000 
.001660 
.001760 
.001950 
.002300 
.003250 
.004200 
.000050 
.007550 
.009050 
.011800 
.014500 
.017500 
.020850 
.028400 
.028600 
.029850 
.033400 
.038250 
.043500 
.050550 
.060050 
.0700 
.1050 

JndL 
0. 

.000160 
.000160 
.000160 
.000200 
.000160 
.000160 
.000160 
.000160 
.000150 
.000150 
.000050 
.000050 
.000100 
.000200 
.000850 
.000950 
.000950 
.001850 
.001500 
.001500 
.002750 
.002700 
.003000 
.002850 
.003050 
.003100 
.003350 
.003550 
.004P50 
.005250 
.007050 
.009500 
.009950 
.0850 

IndL 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

IndL 
0. 

Initial  load. 

EUsticliinll 

..••I ■••■•.. 

Tensile  strength. 

1 

Oemeral  wmmary. 

Tensile  atrenfftli  per  square  ineb  of  original  section ponndn..    87,  fhSo 

Elaadclimit  per  sqoare  inch  of  originarsection ^ do 5:{.  (K>o 

Elongation  per  inch  after  rupture inch..    0.  t7.'>o 

Elongation  per  inch  nnder  strain  at  elastic  limit do .OoiTriO 

Reduction  in  diameter  at  point  of  rupture    du ioi> 

Reduction  In  »rea  after  rupture,  per  centum  of  original  section 37.  i 

Position  of  rupture ".80  from  nerk 

Character  of  broken  snrface granular;  silky  serrated  spot  at  the  circumftTftue 

Elongation  of  inch  aectiona ".09.  ".26* 


TESTS   OF   IKON,  STEEL,  AND   OTHER   MATERIALS. 
No.  3676. 

Diameter,  "JSdS. 

SeetioDtd  area,  .20  square  inch. 
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:^:?sr 

Saooesaive 
elongatioii 
perineh. 

Permanexit 
•et. 

SnooMsive 

pennaaent 

•et. 

lUmMrks. 

N-- /'^ysr 

JSf  /        tS^OoS               .001460 

la  MM       1               KJ*    AAA                            OAIAM 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000160 
.000150 
.000150 
.000150 
.000250 
.000150 
.000900 
.000660 

ooooso 

: ooiaoo 

.001150 
.001200 
.000750 
.001350 
.001400 
.001150 
.001850 
.001750 
.002250 
.002550 
.003560 
.002650 
.002850 
.003150 
.004000 
.004000 
.004800 
.006100 
.007200 
.011650 
.016250 
.0200 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.     . 

Inch, 
0. 

Initial  load. 
ElMtio  limit. 

Tensile  stxenRth. 

IILM              51,  OOO 
10.4(0             52.  OOO 
IILOOO             53, 4MIO 
iS^O              54.  OOO 
11,000             55.  OOO 
11,200             50,000 
11,400              57,  OOO 
ILO*              SO,  OOO 

.4M>1900 
.002450 
.003100 
.CNM400 
.005550 
.CM>6760 
.007500 
.008850 
.010250 
.011400 
.  O131S0 
.016000 
.017250 
.ai9800 
.022350 
.4>25000 
.4>27850 
.4131000 
.4135000 
.030000 
.043800 
.049900 
OftTlflO 

IU806              '"    ' 

00.000 
08*000 
04,04»0 
OO^OOO 

oaooo 

70,4100 
72,000 
74,4KIO 
TO,  OOO 
1         78,000 
1          80.000 

a.  WO 

12, 4« 

12,800 

13»2I0 

u.t» 

Hdio 

14. 4M 

■  h-S 

1  U.M 

1  llOi 

14.490 

15    SS 

•  •••-•• 

U'25             Sam              1 068750 

18,080 

1             lHf,'*wv 

L- 

General  summary. 

T«ilk«lrai«tl»per»qti»reiii«hof  OTirfnalBection ponnd. 

SS^^SSaifitocli  of  original  section do 

rnrriTu^Mj*^ -^  jfcfter  rnptore inc 

iSSShSSerstnun  at  elsstfo  limit do 

riTdiam^teratpoint  of  rupture-  -■-•--■-• **" 

'^■r«a  After  rapttwo.  per  oeutnm  of  original  section 

c£SSi?of'£roken  WDtrfice'-V- iiigr  serrated,  40  per  oenL*  j 'jprami^ 

«^S^la0f  ijieliBecttoa»« - ".07.  ".27* 


90,400 

50,  OOU 

0.1 7L0 

OOIGOO 

.105 

.37.1 

".60  from  nock 


inch 


.do... 
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TESTS   OP  IBON,  8TEKL,  AND   OTHEB   UATEBUI<8. 


Marks,  S  iTm 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 


^o.  3«77. 


AppUed  loads. 

"P^ 

SlUMMMiTV 

PenDMiaiit 
Mi. 

SoiMMMlTe 

pemumenfe 

Mt. 

TotaL 

Peraqnare 

BeiMrka. 

Pounds. 
200 
1,000 
2^000 
8,000 
4,000 
6,000 
e.000 
7,000 
8,000 
9,000 
10,000 
10,200 
10.400 
10.600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12.000 
12.400 
12.800 
18,200 
18.600 
14,000 
14,400 
14,800 
16.200 
15,600 
16.000 
16,400 
16,800 
17,200 
17.600 
17,960 

Pounds. 
1.000 
5,000 
10.000 
15.000 
20,000 
25,000 
80,000 
85,000 
40.000 
45,000 
60,000 
51,000 
52.000 
63.000 
54.000 
56.000 
66,000 
57,000 
68.000 
59.000 
60.000 
62.000 
64,000 
06,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
80,000 

JndL 

a 

.000100 

.000250 

.000450 

!000650 

.000800 

.001000 

.001150 

.001300 

.001450 

.001650 

.002000 

.002400 

.003060 

.004050 

.005560 

.007250 

.008600 

.009500 

.011000 

.012100 

.014050 

.016850 

.019000 

.021100 

.023000 

.027050 

.080100 

.083750 

.087750 

.042800 

.048850 

.056250 

.064250 

.0750 

.1160 

InOL 

a 

.000100 
.000150 
.000200 
.000200 
.000150 
.000200 
.000150 
.000150 
.000160 
.000200 
.000850 
.000400 
.000650 
.001000 
.001600 
.001700 
.001260 
.001000 
.001500 
.001100 
.001950 
.002300 
.002650 
.002100 
.002800 
.008160 
.008050 
.008650 
.004000 
.004650 
.006560 
.006400 
.009000 
.  010760 
.0400 

JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Insk. 
0. 

InitlallcMd. 

Blaatk)  limit. 

Traaile  atreagtli. 

General  tummary. 

Trnaile  strenicth  per  sqaare  inch  of  original  Motion poonds..    89. 

Elastic  limit  per  square  inch  of  original  section do HO 

Elongation  per  inch  aftermptnre inch..    0  l 

Elongation  per  inoli  under  strain  at  elastic  limit do 001 

Kedaction  in  diameter  at  point  of  rapture do 

Reduction  in  are* after  rapture,  pei  centam  of  origlniil  aeotion 4 

Position  of  rupture ".45ftt>mni 

Character  of  broken  sarfaoe silky  aorra 

Elongation  of  inch  aeotiona » ^. *"  09  " 


TESTS  OF  IBON,  STEEL,  AND  OTHES  HATEBIALS. 
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No.  3649. 
Marks,  flrM' 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


1 

•AppIi«d2Mds. 

",JMJ» 

SncoeasiTe 
per  inch. 

^ennaMot 
set. 

SneoeedTe 

penneiMiit 

set. 

Benwrks. 

ToteL 

Peraqnftre 
inch. 

aoo 

1.000 

1,060 
5,660 
10.660 
15,000 
90.000 
25,000 
301,000 
35^000 
40.000 
41,000 
42;  000 
43,000 
44.600 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54.00^^1 
55,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78.000 
80,000 
82.000 
83,450 

IndL 
0. 

.000150 
.000300 

.000560 

.000650 

.000860 

.001000 

.001150 

.001850 

.001400 

.001400 

.001500 

.001760 

.002750 

.004500 

.006150 

.(J07000 

.007900 

.009000 

.010050 

.011000 

.012050 

.013100 

.024150 

.015550 

.  017H00 

.020800 

.023750 

.027006 

.030000 

.633606 

.037250 

.041850 

.047600 

.050256 

.062600 

.0750 

.0950 

.1500 

Inch, 
6. 

.000150 

.060160 

.000200 

.000160 

.000200 

^  .000150 

•  .000160 

.000300 

.000650 

0. 

.000100 
.600250 
.001000 
.001750 
.001650 
.000850 
.000900 
.001100 
.001050 
.000950 
.001050 
.001050 
.  001050 
. 001400 
.002350 
.002900 
.002950 
.003260 
.003000 
.003000 
.004250 
.004600 
.005750 
. 011050 
.003350 
.0124 

InOL 
0. 
0. 
0. 
0. 
0. 
0. 

J: 

0. 

IndL 
6. 

Initial  load. 
SlsstioUflitt. 

Tensile  straogth. 

2.000 

3^000 
4.000 
^000 
0^000 
7.00O 

8Li6» 

9,000 

1      6,200 

t.400 

•^600 
f  860 

161 060 
10  260 



;    16,400 
10  600 

>    10,800 

11,000 
.    11,200 

^Z 

12.400 

12.800 
n,2D0 

KOiiO 
14.400 
14.800 

15^  aoo 

.    15,600 

14,000 

I    16.460 

1  w,mo 

.0200 
.0550 

General  ewnmary, 

„_  I  per  eqnsre  Inch  of  original  section pounds..    83.450 

Elastic  limit  per  square  inch  of  original  section do 43.000 

Sle»K>tlan  per  inch  alter  mptnre inch..    6.2500 

BoagatittB  per  inch  nnder  strain  at  elastic  limit do 061500 

Bwiaetion  in  diameter  at  point  of  mptore do 125 

Ttedttkm  in  areaaiter  ruptnre,  per  oentmn  of  original  section 48.8 

PesitHB  of  mptore ".60fh>ni  neck 

^ancter  of  hroken  anrfkoe ellky 

lafinohMfltiona ".86*.  ".15 

ELSx. 


88  TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  3604. 
Marks,  g§^ 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Bttooeaaiye 
perlndli. 

PenBanent 
set 

SoooeaalTo 

Bemarka. 

Total 

Per  sqnare 
indi. 

per  inch. 

Pounda. 
200 
1,000 

8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14.400 
14.800 
15,200 
15.600 
16,000 
16,400 
16,800 
17,2C0 
17,600 
17,860 

Pownda, 
1,000 
5,000 
10,000 
16,000 
20,000 
26,000 
30,000 
3^000 
40,000 
45,000 
60,000 
61,000 
52,000 
53,000 
64,000 
65.000 
66,000 
67.000 
58,000 
59,000 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
89,300 

Zneh. 
0. 

.000150 

.000350 

.000550 

.000750 

.000900 

.001060 

.001200 

.001350 

.001500 

.001700 

.001760 

.002500 

.003500 

.005500 

.007100 

.008500 

.009500 

.010550 

.011400 

.012600 

.015200 

.  017550 

.020350 

.022600 

.025350 

.028500 

.031800 

.035750 

.040100 

.045250 

.  051750 

.  059350 

.0700 

.0950 

.1660 

IndL 

a 

.000150 
.000200 
.000200 
.000200 
.000160 
.000150 
.000150 
.000150 
.000150 
.000200 
.000050 
.000750 
.001000 
.002000 
.001600 
.001400 
.001000 
.001050 
.000850 
.  001200 
.002600 
002350 
.002800 
.002250 
.002750 
.003JL50 
.003800 
.003950 
.004350 
.005160 
.006500 
.007600 
.010650 
.0250 
.0700 

JtMdk. 

0. 

a 

0. 

0. 

a 

0. 
0. 
0. 

a 

JfMW. 

0. 

Initial  load. 
Slaatio  limit 

Tensile  atrengtlL 

'    General  $ummary. 

Tensile  strength  per  aqoaie  inch  of  original  section pounds..    69,300 

Blastio  limit  per  sqnare  inch  of  original  section do —    51.000 

Elongation  per  inon  after  rapture ....inch..    0.2350 

Elongation  per  inch  under  strain  at  elastio  limit do —  .001750 

Reduction  ilk  diameter  at  point  of  rupture do 125 

Reduction  in  area  after  rupture,  per  centum  of  original  section 43.3 

Position  of  rupture ".OOfimnneck 

Chsxacter  of  broken  surfiMse ailky 

Elongation  of  inch  aectimka — ''a8'^34* 


TESTS   OF   IKON,    STEEL,  AND   OTHEE   MATEBIALS. 
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Diameter,  ".S05. 

Sectional  area,  .20  sqnare  inch, 


No.  3605. 


1       AjqdiedlMidA. 

perlnoli. 

Sooo«08iT» 
eloDinaioii 
perinoh. 

Pwrnanaife 
Mi. 

SaooeMive 
set. 

Remarks. 

TotoL      ^*J,S^ 

30a               1,000 
1,000               5,000 
2;,  600              10.000 
S.OiO             15.000 

<oi»          ao.ooo 

6^000    1         25wO0O 

Inch, 

.000100 
.000300 
.000450 
.000600 
.000760 
.000050 
.001100 
.001300 
.001500 
.009000 
.005000 
.000650 

.008750 

.010000 

.010750 

.OU500 

.012650 

.014000 

.015050 

.017600 

.019750 

.022500 

.025750 

.029060 

.032000 

.036^ 

.042000 

.046250 

.053000 

.002250 

.0950 

.1060 

Inch. 

a 

.000100 
.000200 
.000150 
.000160 
.000160 
.000900 
.000150 
.000200 
.000200 
.001500 
.002000 
.001660 
.001860 
.000750 
.001250 
.000760 
.000750 
.001150 
001350 
.  001050 
.002450 
.002250 
.002750 
.003250 
.003300 
.002950 
.004250 
.  .005750 
.004250 
.006750 
.009250 
.032750 
.0600 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

7.000 
8.000 

to» 

i«.m 

ll^SM 
M;4« 

Am 
Am 
11  m 
11. » 

U.60O 

i2,eoo 
Am 

SSwOOO 
40.000 
45,000 
40.000 
47.000 
48.000 
49^000 
SO.OOO 
51,000 
52.000 
5S.  OOO 
54,OUO 
55,000 
58.000 
S8,000 
OQ.OOO 
02,000 



n  MA             '^^  nno     I 

0,000 
RWO 
H«0 
K«0 

1S,M 

HM 

Slllllll 

General  summary, 

T«Astx«iictJhper  aqiuure  inch  of  <»riffiiia1  section pounds..    83,800 

HMtieKaSrSeraqtiAreixich  of  original  section do  ...    45,ooo 

BMOtiaa periim  After  rnptnre inch..    0.2050 

WiacitVm  WT  iwfTlt  iind«r  strain  at  elastic  limit do 001500 

i5B5«BriBdiaiB«t«r«»  point  of  rnptnre do 135 

le^BctiM  iu  mr«tt  after  mptare,  per  ceotnm  of  onginal  Hcctiou 40.2 

P^slttaef  ruptaxe • ".95fh>m  ucvk 

OMMCtrar  tavken  rarfMw ;/:i")lH;Y 

"^  I  of  indi  aaetloas ".16,  ".37* 
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TESTS   OF   IBON,    STEEL,    AND   OTHEK   MATERIALS. 


1^0.3606. 

Marks,  S§y2 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  IcMds. 

EloDgfttian 
perinoh. 

SnooeMive 
elonf^ation 
per  inch. 

Parmanent 

SaooesaiTe 

TotAL 

Per  sanare 
inch. 

permanent 
set. 

Remarks. 

200 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

9.200 

9,400 

9.600 

9,800 

10.000 

10.200 

10,400 

10,600 

10,800 

11,200 

11.600 

12,000 

13.400 

12,800 

13,200 

18,600 

14,000 

14,400 

14,800 

16,200 

16,600 

16,000 

16,400 

16,800 

17,020 

Foundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
56,000 
58.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86.100 

Ituh. 
0. 

.000100 
.000260 
.000400 
.000600 
.000760 
.000900 
.001050 
.001260 
.001450 
.001700 
.004100 
.006400 
.007850 
.008750 
.009250 
.010500 
.011250 
.012000 
.0142r.O 
.016400 
.  018750 
.  022000 
.025150 
.  028400 
.031500 
.034900 
.038750 
.043100 
.049000 
.  057500 
.066^50 
.081600 
.1100 
.1600 

Inch, 
0. 

.000100 
.000150 
.000160 
.000200 
.000150 
.000160 
.000150 
.000200 
.000200 
.000250 
.C02400 
.002300 
.  001460 
.000900 
.000500 
.001250 
.000760 
.000750 
.002250 
.002150 
.002350 
.003250 
. 003150 
. 003250 
.003100 
.003400 
.003850 
.  004.1.50 
.005000 
.  008.'^00 
.008750 
.015260 
.028b 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 

Tensile  strength. 

General  sumnuiry. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    S'\ 

Blastio limit  per  square  inch  of  original  section do....    45 

Elongation  per  inon  after  rapture inch..     0. 

Elongation  per  inch  under  strain  at  elastic  limit do .OC 

Beduotion  in  diameter  at  point  of  rupture do 

Bednotion  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".65  fronn 

Character  of  hroken  surface silky  flaky,  60  per  cent.  ,*  granular.  40  per  ( 

Elongation  of  inch  sections ".16,' 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3676. 

Marks,  StTm 

Diameter,  "J50^. 

Sectionsd  area,  .20  square  inch. 


85 


Applied  loads. 


4.000 
&.000 

e.000 

7,000 

a,ooo 

t.000 

I     10.000 

.     10,200 

l«.44lO 

10.080 

I   io,s» 

I  11.000 
11,  »0 
11,000 
11.000 
1U80O 
]2.0tO 
13.400 
12,800 
13,200 
11,000 
14,000 
KOOO 
14,»0 
19b  SDO 

mow 

lOvOW 
U,4t0 
10,800 

17.  »0 
17,000 
1^000 

laoeo 


Per 


raqnare 
inok. 


1,000 
6^000 

10.000 
IS^OOO 
90.000 
29^000 
30,000 
3^000 
40,000 
48^000 
50.000 
51.000 
52.000 
53,000 
5A.00O 
55,000 
50,000 
57,000 
58,000 
50,000 
00,000 
02.000 
04,000 
08,000 

oaooo 

70.000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
86^000 
88^000 
SIOlOOO 
00,400 


Bkmntion 
perKnoh. 


Imak, 

.000100 
.000250 


.000750 


.001050 
.001200 
.001450 
.001000 
.001000 


.003100 
.004400 
.005550 
.000750 
.007600 


.010250 
.011400 
.013150 
.016000 
.017250 
.010800 


.025000 

.027850 

.031000 

.035000 

.030000 

.043800 

.048900 

.057100 

.068750 

.0860 

.1050 


Saooemive 
ekmntlon 
perlneh. 


0. 

.000100 
.000150 
.000200 

.000150 
.000160 
.000150 
.000150 
.000150 
.000250 
.000160 


.000650 

.001300 
.001160 
.001200 
.000760 
.001350 
.001400 
.001160 
.001650 
.001750 
.002290 
.002560 
.003560 
.002650 
.002860 
.003150 


.004800 
.006100 
.007200 
.011650 
.016250 


Mt. 


JmA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


permanent 
set. 


Inch, 


Kenasrks. 


iBltislload. 


ElasttoUmlt. 


Tensile  strength. 


General  tummary, 

per  square  ineh  of  orisinsl  section potindA. 

IbstielnBitper  Moare  inch  of  original  section do    . 

EkaiEatMa  per  taen  after  rnptnre inch 

TJnaiff4faip  per  inch  under  strain  at  elastio  lim  i  t do . . . 

BMaetasB  in  diAzneter  at  point  of  rnptnre do... 

Bcdnrthm  in  «re*  aiter  mptnre,  per  oentnm  of  original  section 

T^mSkmot  roptare ".60  from  nock 

Cluncicrof  m>ken  anrlSsoe silky  serrated,  40  per  cent,  i  granular,  60  per  cent. 

1  of  iaeh  aectioaa ".07,  ".27* 


90,400 
60,  OUO 
0. 17(0 
.  OOlfirK) 
.105 
37.1 
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TEBT8   OF   IRON,    STEEL,  AND   OTHEB   MATERIALS. 


No.  3417. 


Marks,  S?«2 


Diameter,  '^505. 

Sectional  area,  .20  sqaare  inch. 


Applied  iMidft. 

periocb. 

SaooeMlve 
elonntion 
perlnoh. 

PennuMnt 
■et. 

SaoceMiTe 

peimAiient 

set. 

TotaL 

PflTMnare 
LdoL 

Bemerks. 

Fwndt. 

200 
1.009 
2.000 
8,000 
4,000 
5.000 
6.000 
7.000 
8,000 
9.000 
9.600 
9;  800 
10,000 
10,200 
10.400 
10,600 
10.800 
11,000 
11,200 
11,400 
11,600 
11.800 
12,000 
12.400 
12.800 
13.200 
18,600 
14.000 
14.400 
14,800 
15.200 
15,600 
16.000 
16.400 
16,800 
17,0<}0 

Fwndt. 
1,000 
5.000 
10,000 
16,000 
20,000 
25,000 
8q,009 
35,000 
40,000 
45.000 
48.000 
49,000 
50,000 
51,009 
52,000 
63.000 
64,000 
55.000 
66.000 
57,000 
58.000 
59,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70.000 
72.000 
74.000 
76.009 
78.000 
80.000 
82,000 
84,000 
85,300 

0. 

.000100 
.000300 
.990450 
000600 
:900809 
.000930 
.001160 
.001300 
.001500 
.001600 
.001709 
.004769 
.  007050 
.008JOO 
.009259 
.010060 
.011059 
.912100 
.  018100 
.914159 
.915309 
.916500 
.018750 
.021500 
.024400 
.027500 
.031000 
.034850 
.038900 
.044109 
.051000 
.9550 
.0650 
.0900 
.1860 

InelL 
9. 

.000100 
.000200 
.000159 
.000150 
.009209 
.000150 
.000209 
.000150 
.009200 
.009190 
.000109 
.003050 
.002399 
.001050 
.001150 
.000800 
.001009 
.001050 
.001000 
.001950 
.001160 
.001209 
.002250 
.002750 
.002900 
.00:^100 
.003500 
.003860 
.004059 
.905209 
006000 
10040 
.0109 
.9259 
.9450 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

InitdBlloiuL 

1 

1 

SlMtioUmit 
TencUe  strength. 

. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,  :UK 

Elaetio  limit  per  square  inch  of  originafsection do  ...    49.  (KH 

Slongation  per  incii  after  rupture inch..    0. 2.V.« 

EloDfEfttion  per  inch  under  strain  at  elastic  limit do 0017Oti 

Beduction  in  diameter  at  point  of  rupture do 1-J5 

Bednction  in  area  after  rupture,  per  centum  of  original  section 43.  a 

Position  of  rupture  ".90  from  ne<k 

Character  of  broken  surface ; «ilky 

Elongation  of  inch  sections r ".16,  ".35* 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 
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No.  3621. 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 


/ 


AfpUBdJoada. 


TateL 


/Per 


IMr  inch. 


l,0OO 
5,  OOO 
10,000 
15,  OOO 
20,000 
2S,VOO 
30,  OOO 
3S,000 
40,000 
4^000 
40,000 
^7,  OOO 
4A,000 

49,  OOO 

50,  OOO 
^1,000 
S2.000 
53,<»00 
B^,000 

so,ooo 

&i,000 
€0.000 
ff2.000 


0&,000 
C8,000 
TO,  OOO 
72,000 
74.  OOO 

7e.ooo 

Ttf.OOO 


82,000 
84,000 


Inch. 
O. 

.000160 
.000360 
.000500 
.000700 
.000850 
.OO1050 
.OOI250 
.001400 
.OO1650 
.001650 
.001750 
.OOIOOO 
.  002250 
.003.-100 
.004750 
.000300 
.007600 
.008900 
.011050 
.012600 
.  U15200 
.  017750 
.020200 
.022600 
.025000 
.027^00 
.  0:11550 
. 035250 
.040000 
.O4A000 
.030750 
.000*250 
.070000 


elongAtion 
per  inch. 


0. 

.OOOIBO 
.000200 
.000160 
.000200 
.000150 
.000200 
.0002DO 
.000150 
.000180 
.000100 
.000100 
.000150 
.000350 
.001250 
.001250 
.001550 
.001200 
.001400 
.002160 
.001550 
.002000 
.002550 
.002450 
.002400 
.002400 
.002800 
.003750 
.003700 
.004750 
.005000 
.005750 
.009500 
.009760 


PenDBnemt 
set. 


IndL 
0. 
0. 
0. 
0. 
0. 
0. 

a 


Sncowdre 
X^enntiMiit 

Mt. 


Inch, 


B«marlu. 


Initial  load. 


Elastic  limit 


Tensile  strenjrth. 


General  summary. 

Tiaolk ■fti«flkctl& -ner  saiiaTe  inch  of  oiij^nal  section pounds..    86.000 

SSSSpot^mS  inch  of  original  section do  ...    47,000 

EWskMop^tecti  aft«^r  ruptaro......  ;....-. faioh..    0.0950 

baSK  M  inch  andcr  stnun  at  elastic  limit do 001750 

SsA^otiaa  indiAiaetor  mt  point  of  rapture do 036 

B#*aBton  in  area  after  raptaro,  per  centum  of  original  section 18.2 

pQvtan  of  nrotnre ".35fromneck 

Cteart^oC  brokMi  snrfiaoe grannlar,  radiating  from  a  flaky  spot  at  oiroomference 

ilK^&fln  of  inoh  »ec«on» ".08, 'Ml* 
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TESTS  OF  IBON,    STEEL,   AND   OTHEB   MATERIALS. 


Ko.  3622. 
Marks,  %^i 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


AppUed  loads. 

Eloncation 
per  inch. 

Saooeasive 
eloDfcation 
per  inch. 

PermaneDt 
set. 

SacoeesiTe 

pemuuittit 

set. 

Total. 

P«r  aqoare 
iocu. 

Remarka. 

Pound*. 
200 
1,000 
2.000 
3,000 
4,000 
5.000 

e,ooo 

7,000 

8,000 

9.000 

9.200 

9,400 

9.600 

9,800 

10.000 

10,200 

10.400 

10,600 

10,800 

11.200 

11.600 

12,000 

12.400 

12,800 

18,200 

18,600 

14,000 

14.400 

14.800 

16,200 

15,600 

16,000 

16.400 

16,800 

16,920 

Poundi. 
1.000 
5,000 
10.000 
15,000 
20.000 
25,000 
80,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,009 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
84,600 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.000950 
.001150 
.001300 
.001500 
.001600 
.002500 
.004800 
.006450 
.007600 
.  008000 
.009500 
.010500 
.011500 
.014000 
.016000 
.018350 
.020950 
.02*250 
.027000 
.031000 
. 034700 
.  038750 

.  or.mo 

.0486  JO 
. 050750 
.0660 
.085U 
.1100 

Inch. 
0. 

.OOOI.'iO 
.06l»150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000200 
.000100 
.000900 
.001300 
.001050 

Inch. 
0. 
0. 

Inch. 

•• 

laitiul  load. 

0. 

0. 
0. 
0. 
0. 

0. 

0. 

Elastic  limit. 

1 

.001050 
.OOllUO 

.000900 
.001000 
. OOIOOU 
.002500 
.002000 
.002350 
.002600 
.003300 



.002750 

.004000 

.003700 

. 004050 

.004750 

.005150 

.008100 

.009250 

.0100 

.02:K) 



Tensile  strength. 

i 

General  sumtnary. 

Tensile  strength  per  square  inch  of  original  section ^ pounds..    84.  900 

Elastic  limit  per  square  inch  of  original  section do 40*.  0(-0 

Elongation  per  inch  after  rupture inch..    0. 14(»0 

Elongation  per  inch  under  strain  at  elastic  limit do 0016OO 

fiedoction  in  diameter  at  point  of  rapture do ajr^ 

Reduction  in  area  after  rupture,  per  centum  of  original  section 9.  5 

Position  of  rupture ".35 from  neck 

Character  of  broken  surface granular,  radiating  from  a  flaky  spot  at  the  ctioomfereneH 

Elongation  of  inch  sections ".15*.  ".13 


TESTS   OF  IRON,    STEEL,   AND   OTHER   MATERIALS, 

No.  3623. 
Marks,  5f:-i 

I>ijiffleter,  ".505. 

Sectional  area,  .20  square  inch. 
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per  inch.     ^Xc^ 


.043250 
.040500 
.055750 
.0050        I 
.08SO 


Inch. 
0. 
.000160 
.000300 
.000150 
.000200 
.000150 
.000150 
.000150 
.000200 
.000100 
.000100 
.OO-JOOO 
.000560 
.001200 
.001050 
.000950 
.000750 
.002250 
.001500 
.002760 
.002000 
.002260 
.003000 
.002750 
.003350 
.003150 
.003300 
.003750 
.005000 
.006250 
.006250 
.009250 
.0200 


Pennanent 

set. 


Inch. 


Saocessive 

permanent 

set. 


Inch, 


Remarks. 


Initialload. 


Elastic  limit. 


Tensile  strength. 


General  eummary, 

T^Mfe dzcacth  oer  •qottre  inch  of  oHsinal section pounds..    83,050 

^eliirit  per  Siiare  i»ol>  of  orfginalaection do....    44,000 

^nicb  aflermptar© inch..    0. 1050 

r  tneli  ni&der  strain  atolastlo  limit  do 001500 

iin*MB«ter  at  poiDtof  ruptnre do 085 

Ssiaetin  in  area  after  rapture,  per  oentnm  of  original  section  30. 7 

feritkaefruBtore ".80  from  neck 

dvwtR-ervrokeo  snrfiace silky  flaky.     Opened  flrston  one  Bide 

ioffncb  aectionB ".13, ".26* 
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T^STS   OF   IBON,  STEEL,  AND   OTHEB  MATERIALS. 


No.  3624. 
Mark8,S5f5 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


perinoh. 

Snocosflivd 
perlooh. 

Prnmanent 
■et. 

SaooeBsire 

permanent 

set. 

Benuffks. 

ToUl. 

Per  BQoare 
inoh. 

Pounds. 
200 
1.000 
2.'000 
3,000 
4,000 
6,000 
6.000 
7,000 
8^000 
8.400 
8,600 
8,800 
9,000 
9.200 
9,400 
9,600 
9.800 
10,000 
10,400 
10,800 
11,200 
11.600 
12,000 
12,400 
12.800 
,    13,200 
13,600 
14,000 
14.400 
14.800 
15,200 
15,600 
16.000 
16,400 
16^770 

Poundt, 
1,000 
5.000 
10,000 
16,000 
20,000 
26.000 
80.000 
86^000 
40.000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49.000 
50.000 
52.000 
54,000 
56,000 
58.000 
60.000 
62,000 
64.000 
66,000 
68,000 
70.000 
752,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,860 

Zneh, 
0. 

.000160 
.000360 
.000600 
.000700 
.000850 
.001000 
.001200 
.001400 
.001450 
.001600 
.001560 
.002400 
.003100 
.004000 
.006860 
.006900 
.008000 
.009850 
.011850 
.014000 
.016100 
.018600 
.020650 
.023250 
.0;s(t500 
.029200 
.032960 
.037100 
.042:^50 
.048260 
.054000 
.063260 
.0800 
.1060 

Inch. 
0. 

.000160 
.000200 
.000160 
.000200 
.000160 
.000160 
.000200 
.000200 
.000060 
.000060 
.000050 
.000860 
.000700 
.000000 
.001850 
.001050 
.001100 
.001860 
.002000 
.002150 
.002100 
.002400 
.002150 
.002600 
.008260 
.002700 
.003360 
.004650 
.006260 
.005000 
.005760 
.009260 
.016760 
.0260 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000060 

Inch. 
0. 

Initliaioed. 
SlMtie  limit 

TensUe  strength. 

"".' 000060*  * 

...... ...... 

Oeneral  nmmarif. 

Tensile  strength  per  sqnareinoh  of  original  section poonds..    83,8o(> 

EUsticlimit  per  Bonare  inch  of  original  section do 44,0t>i) 

Blongation  per  inch  after  rapture Inch..    O.Ui5*» 

Elongation  per  inch  noder  strain  at  elastic  limit do .001550 

Kednction  in  diameter  at  point  of  mptare do I  or> 

Redaction  in  area  atter  mptare,  per  centam  of  original  section 37. 1 

Position  of  mptare ".60ftt>m  neck 

Character  of  broken  surface lUli^  serrsted.    Opened  first  on  one  ttidr^ 

Elongation  of  inch  sections ".07,  ".26* 


; 


TESTS   OF    IRON,  STEEL,  AND   OTHER   MATERIALS. 

Ko.  3669. 

Dmmeter,  ^^.5(kL 

Sectioaal  area,  .20  square  inch. 
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Appifad 


'^  i^^i:?;.. 


I 


I 


Pmmdi,i 
JM   I 

i.m  I 
2;0io  , 
a.m  I 
im  < 

CW 
7.(110 
%«»    I 

^400 

im 

t,MD 
»,» 
9^IM 
l,«0   1 

9.m  i 

!«,««   1 

lt,2»  . 
1I.CI9  ; 
B,«M 

1  aw 

,  laiato 

i  am 

•  u.«o 

am 

,  !*»» 

'  v^m 

l«.«0 
1i» 


i.eo0 

5,ooo 

i0.ooo 

is^ooo 

20.0OO 
2.\000 
30.  OOO 
8S.0O0 
4Ck.0O0 
4l,O0O 
•12,000 
43,000 
44,00O 
45,000 
4e.00O 
47.00O 
48,000 
40,000 
50,00O 
52.  COO 
S4.O0O 
50i,OOO 

5K.  ooe 

G0,000 

ft2,000 

04.000 

60.000 

68.0OO 

70,  OOO 

72,000 

74.00O 

70^000 

Ta.ooo 

8[>.  COO 
82,  aoO 


jBlossafttioii 
ptnr  ixich. 


.000100 

.  000:^50 

.0003o0 

.  ooo:>oo 

.  O-oOTOO 

.000900 

.001050 

.  0O1350 

.  0014UO 

.001400 

.CK>&40O 

.  001350 

.  O02i>50 

.€>0ol50 

.OOttOOO  ' 

.OGTIOO 

.OOaOoO 

.  009100 

.011350 

.013SOO 

.015^00 

.  O18100 

.  020650 

.O23&00 

.  020750 

.  090000 

.034000 

,  O37T50 

.043500 

.0487M 

.  055000 

.OGGOOO 

.  07075U 

.  1050 

.  1500 


'    per  inch.  »«*•        ,        B«t. 


Inch. 
0. 
.000100 
.000)60 
.000100 
.000150 
.000200 
.000200 
.000150 
.0l<O3U0 
.000050 
0. 
.OOOOM) 
.000100 
.001000 
.002600 
.000850 
.001100 
.000960 
.001050 
.002-.'50 
.  002150 
.002100 
.002500 
.002550 
.002850 
.  00.'i2r)0 
.O0U250 
.004000 
.  0O375O 
.005750 
.005250 
.000250 
.011000 
.013750 
.  02.5250 
.0450 


Ifuh. 


Inch. 


Kemarks. 


.000050  I   .000050 


Initial  load. 


ElaDiic  limit. 


Tensile  BtrepRtli. 


General  summary, 

Tte«aeili«DKtlii>er  •qiUKne  inch  of  original  8«otioa pounds..    82,050 

ln«ii5crMo««iiicl»of  onginalwction do....    44.000 

pSlACtxafteir  rxL^tme  ........    ,.. Inch..    0.2000 

,  pS  incli  TiiiAor  ■train  at  elastic  Unait do 001550 

mdbyiieUsr  at  point  of  raptaro     do 074 

1^ nfoa^ siftier  TOptare,  per  centum  of  origlual  section 27.4 

•f  ntptnre --  --- -- ■ ".flOftwmneck 

C^maer  of  InolLon  sni-faoo silky  aerrated,  25  per  cent. ;  granular,  75  per  cent. 

£*n^:atioa  of  inch  acsctiona ".24*,  ".16 

H.  Kx.  45 7 


98  TESTS   OF   IRON,    STEEL^   AND   OTHER   MATERIALS. 

No.  3670. 


Marks,  ^^^ 

Diameter,  ^^504. 

Sectional  area,  .20  square  inch. 


Applied  IomU. 

Elongation 
per  Inch. 

SnoooMive 
elongation 
perlnch. 

Permanent 
set. 

Snooeaaive 

permanent 

aet. 

Bemarka. 

TotaL 

Persqiiare 
inch. 

Pounds. 
200 
1,000 
2^000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8.200 
8,400 

a6oo 

8;  800 

9,000 

9.200 

9.400 

9.600 

9,800 

10,000 

10.400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

18,200 

13,600 

14,000 

Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
52,000 
64.000 
56,000 
68,000 
60.000 
62.000 
64.000 
66,000 
68.000 
70  000 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.001000 
.001150 
.001850 
.001400 
.001450 
.001500 
.001950 
004800 
.'006000 
.007260 
.008250 
.009000 
.009750 
.012250 
.014000 
.016250 
.019000 
.021500 
.024500 
.027250 
.030500 
.035000 
.039500 
.044000 
.050750 
.057000 
.069000 
.0850 
.1400 

Inch. 

0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.000200 
.000050 
.000050 

..000050 
.000450 
.002850 
.001200 
.001250 
.001000 
,000750 
.000750 
.002500 
.001750 
.002250 
.002750 
.002500 
.003000 
.002750 
.003250 
.004500 
.004500 
.004500 
.006750 
.006260 
.012000 
.0160 
.0560 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
EbMtie  limit 

TeosUe  atrength. 



14,400    :        72;  000 
14,800            74,000 
16,200    ,        76,000 
15,600    1        78,000 
16.000    1        80,000 
16,390    '       Ai  fiSO 

" 

General  aummary. 


Tenaile  titreogth  per  aquai-einoh  of  original  aeotion pounds 

Elaatio  limit  per  square  inch  of  original  eection do.. 

KloDgation  per  inch  after  mpture ineh 

Klongation  per  inch  under  a&ain  at  elaatio  limit do.. 

Reduction  in  diameter  at  point  of  rupture do.. 

Reduotionin  area  after  rupture,  per  centum  of  orif^inal  section Z3.i 

Position  of  rupture ".86fi:xMBDecl 

Character  of  broken  surfkoe silky  serrated,  15  per  cent.;  granular,  85  p^  cent 

Klongation  of  inch  sections ".13,  ".23* 


81,951 
48.00 
0.180 
001501 
.06 


T£STS    OF  IRON,   8TEEJL,   AND   OTHER   MAT£BIAIi& 
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Marks,  S^jJ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch 


No.  3621. 


Bloncation 
per  inch. 

SncvMsive 
ekmsation 
perinoh. 

Permanent 
set. 

SncoeMlTe 

pennment 

set. 

Beowrlu. 

TMaL 

^•Lar^ 

Potoufa. 
260 
1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7.060 

PkW9Ub. 

1,000 

5,000 

10,000 

15,000 

ao.ooo 

25,000 
30.000 
35.00O 
40.000 
45,000 
46^000 
47.000 
48,000 
49.000 
50.000 
51.000 
62.000 
53,000 
54.000 
56^000 
58,000 
60.000 
62;00O 
64,000 
06,000 
68,000 
70.000 
72.000 
74,000 
76^000 
71*.  000 
80.000 
82,000 
84,000 
88,000 

JnOL 
0. 

.600160 
.000350 
.000500 
.000760 
.000850 
.001U50 
.001250 
.001400 
.001550 
.001650 
.001750 
.001900 
.002256 
.003500 
.004750 
.006300 
.007600 
.008900 
.011050 
.012600 
.U15200 
.  017750 
.020200 
.622600 
.025000 
.027800 
.031550 
.035250 
.040000 
.045000 
.050750 
.060250 
.070006 

0. 

.000150 
.000200 
.000160 
.000200 
.000160 
.000200 
.000300 
.000150 
.006160 
.060100 
.000100 
.000150 
.000350 
.001250 
.001250 
.001560 
.001200 
.001400 
.602150 
.001550 
.002600 
.002550 
.002450 
.002400 
.002400 
.002800 
.003750 
.003700 
.004750 
.005000 
.005750 
.000506 
.000760 

Intk. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit 

Tenjdle  ntrenfrth. 

8,000 
6.000 



9,aoo 

t.400 

t,<iGO 

l^flOO 

'    10,  MO 

1    10^200 

ie,4D0 
11%  6» 

10,800 

llf200 



>    11,600 

12.606 
12.400 
12.800 

uao6 

13^006 

i    liOOO 

1   K4M 

H806 

la^aoo 

15,06 

'  lim 

UL4iO 

16. 8N 

i  17.  ao 

1  ' 

General  tumfnary. 

Tesileitxenictliper  aqnaroinchof  orisioalaection pounds..    86,000 

£U«iicIimitper8qnare  inch  of  original  section do 47,000 

Cdoptiim  per  inch  alter  mptnre inch..    6.0950 

Qnfatkm  per  inch  andcr  strain  at  elasticlimit do 001750 

Bedactitm  in  diameter  mt  point  of  raptnre do 035 

Bf^^etioa  in  area  after  mptare,  per  ceutnm  of  original  seotion 18.2 

?o^-cinB  of  rapture ".35  from  neck 

rhanrtf^r  of  broken  snrfiace grannlar,  radiating  &om  a  flaky  spot  at  oiroomference 

^feogBCum  of  inch  aections ".08, 'Ml* 


100         TESTS   OF   lEON,    STEEL,    AND   OTHEK   MATERIALS. 

No.  3672. 
Marks,  gfr5 
Diameter,  ''.506. 
Sectional  area,  .20  square  inch. 


Applied  loftds. 


ToteL 


Per  square 
inch. 


Elongation 
per  inch. 


I 


Sneoeesiye 
elongation 
per  inch. 


Permanent 
eeu 


Sacceaaive 

permaaent 

set. 


Kemarks. 


Paunda. 
200 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8.000 
8,600 
8,800 
9.000 

o.aoo 

9,400 
0,600 
9,800 
10.000 
10,400 
10,800 
11,200 
11,600 
12,000 
12. 400 
12,800 
13,200 
13,600 
14,000 
14.400 
14,800 
IS,  200 
15,600 
16,000 
16,400 
16,660 


Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
40,000 
48,000 
44.000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
52,00a 
54,000 
56.000 
58.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
7i,000 
76.000 
78,000 
M.OOO 
82,000 
82.800 


Inch, 
0. 

.000150 
.000300 
.000500 
.000650 
.000800 
.000950 
.001150 
.  0013UO 
.001450 
.001500 
.001750 
.003500 
.005500 
.00680P 
.007750 
.008750 
.010900 
.  01315P 
.015250 
.017750 
.020500 
.022900 
.026000 
.029250 
.  032850 
.  037000 
.042000 
. 047500 
.054500 
.064250 
.0785 
.1050 
.1400 


Inch. 
0. 

.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.  0002::0 
.000150 
.000150 
.000050 
.000250 
.001750 
.002000 
.001300 
.000950 
.001000 
.002150 
.002250 
.002100 
.004500 
.002750 
.002400 
.003100 
.003250 
.003600 
.004150 
.005000 
.005500 
.007000 
.009750 
.014350 
.0205 
.0350 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


Elastic  Umit 


Tensilo  strength. 


Genei'al  summary . 

Tensile  strength  per  square  inch  of  original  nection ponnds . .     81 

Elaatio  limit  per  sqaare  inch  of  origins  section do. ...    4 

Elongation  per  inon  after  rapture inch . .     0, 

Elongation  per  inch  nnder  strain  at  elastic  limit do 0< 

Bed  action  in  diameter  at  point  of  mptnre do 

Redaction  in  area  after  mptare,  per  centum  of  original  section  

Position  of  raptore l"from 

Character  of  broken  surface,  granular ;  silky  serratHl  spot  at  the  circumference.  Opened  cracks  ii 

face  of  stem. 
Elongation  of  inohseoUons , ".21*, 
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Marks,  St?m 

Diameter,  ''.505. 

Sectional  area,  J20  sqoare  inch. 


No.  3623. 


Applifld  lottdA. 


TotaL 


FerMoare 


arsqa 
incb. 


a.  000 

4,  (MO 

s.oco 

6.  wo 
7,0iO 
8,iM 
g.8D0 

^dW 
9.  WO 

9^380 

tm 

9.0D9 
!18B0 

10,  MO 

10. 4« 

a  an 

1L6M 

lion 
a4oo 

11  £00 

ia,6H 

liOOO 
KM 
RiBO 

13.J0O 
15.190 

ie.die 

16.410 
U.7I0 


1,000 
5.000 
10.000 
15. 000 
20.000 
25,000 
30,000 
S5.000 
40,000 
43,000 
44,000 
45^000 
40.000 
47.000 
4«.00O 
49,000 
50.000 
52,000 
54,000 
50.000 
58.000 
00,000 
0^000 
64,000 
00,000 

70,000 
72.000 
74.000 
70,000 
78.000 
80,000 
82,000 
H3.050 


Et<»g»tioii 


SnoceadTe 


'.s^ssTitj-sr 


per  inch. 


Inek. 
0. 

.000150 
.0U0300 
.000450    , 
.000050    \ 
.000600 
.000050    , 
.001100    I 
.001300    I 
.C01400    I 
.001600    i 
.OOdJHM 
.001050 
.005250 


.007250 

.008000 

.010250    I 

.011750 

.014500 

.016600 

.018750 

.021750 

.024500 

.027850 

.031000 

.034500 

.038250    i 

.043250 

.040600 

.055750 

.0650 


Inch. 
0. 
.000160 
.000300 
.000150 
.000200 
.000150 
.000150 
.000150 
.000200 
.000100 
.000100 
.002000 
.000550 
.001200 
.001050 
.000950 
.000750 
.002250 
.001500 
.002750 
.002000  : 
.002250  I 
.003000 
.002750 
.003350 
.003160  I 
.003500  ' 
.003750 
.005000 
.006250 
.000250 
.009250 
.0200 


Penuanent 
set. 


Inch. 


Sacceasire 

permanent 

eot. 


Inch. 


Kemarka. 


Initialload. 


Blaatic  limit. 


.  I  Tensile  strength. 


General  aummary, 

TaalesticBgUi  per  aqojuv  inch  of  original  section pounds..    83,9.50 

BhitieliBltper  sqnttre  Inch  of  originalseciion do 44,000 

BnCBtisB per  in^  alter  rap«nre inch..    0.1050 

BoBfEitiBa  per  ineh  nnder  strain  at  elastio  limit  do 001500 

SsfectinindSaiDeter  atpointof  mptnre  ..     do 085 

BfdBctiaa  in  area  after  rupture,  per  centum  of  original  section  30.7 

Psrittoaafrapiare ".80  from  neck 

Cfasneteref  broken  sarCaoe silky  flaky.     Opened  first  on  one  nide 

IkHiiiogBefSncbaectioiis ".13,  ".26* 
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No.  3684. 

Marks,  1?«J 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


p«r  Tnch. 

SacoeiwiTe 
elanjcatlon 
per  inch. 

PermaoeDt 

B6t. 

SncceMiTA 

set. 

T«tal. 

PeraqoAre 
inch. 

Remarkft. 

JP9Wl4t. 

200 

1,000 

2^000 

8,000 

4,000 

5.000 

6,000 

7.000 

8.000 

9,000 

9,000 

9,800 

10.000 

10.200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,000 

12.000 

12,400 

12.800 

18,200 

13.000 

14,000 

14.400 

14.800 

16,200 

15,000 

16.000 

16.400 

16.800 

17,200 

17.600 

18,000 

18.400 

18,430 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20.000 
25.000 
80,000 
35,000 
40,000 
45,000 
48,000 
49.000 
60.000 
51,000 
.'S2.000 
63.000 
64,000 
55.000 
56,000 
58.000 
60.000 
62.000 
64.000 
06.000 
68.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80.000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
92.150 

0. 

.000160 
.000860 
.000550 
.000750 
.000900 
.001050 
.001200 
.001300 
.001450 
.001650 
.001750 
.001900 
.001950 
.002000 
.002200 
.002750 
.003400 
.005109 
.007100 
.009500 
.01185<» 
.014050 
.016050 
.018400 
.020560 
.023250 
.026500 
.029000 
.032250 
-.036100 
•  .040400 
.046000 
.061000 
.061250 
.0740 
.0050 
.1300 

Inch. 
0. 

.000150 
.000200 
.000200 
.000200 
.000160 
.000150 
.000160 
.000100 
.000150 
.000200 
.000100 
.000150 
.000050 
.000050 
.000200 
.000560 
.000660 
.001700 
.002000 
.002400 
.002350 
.002200 
.002000 
.002350 
.002160 
.002700 
.003250 

Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
c». 

0. 
0. 

Inch. 
0. 

Initial  load. 
ElMtic  limit 

.002600 
.003250 

.003850 

.004800 

.005600 

.005900 

.009350 

.012750 

.0210 

.0350 

Tensile  strmKth. 

General  Bummary. 

Tensile  Htrength  per  sqotte  inch  of  orifcinal  section. •• ponnds..    92,150 

Xlastio  limit  per  soiLsre  inch  of  original  section do 62,000 

ElongAtion  per  inon  after  r  apt  nre inch..    O.ISMO 

Blongation  per  inch  nnder  strain  atelastio  limit do 002000 

Bednotion  in  diameter  at  point  of  mpt  are do 086 

Beduotion  in  area  after  rapture,  per  uentnm  of  original  section 80.7 

Position  of  mptore l^firom  neck 

Charaoter  of  broken  nn^face grannlar;  flaky  spot  at  the  ofrcamfereDoe 

Elongation  of  inch  sections - ".16,  ".23* 
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Marks,  2g.J 
Dituaetety  ".505. 


No.  3685. 


DuuaeteTy  ".505. 

Seetjonal  area,  .20  sqaare  inch. 


AppUBdhmda, 


SIonntioB 
per  inch. 


SncoMsive 
elongation  . 
por  inch. 


Permanent 
set. 


9,M 
KM 

R«ll 

II.  M 
II.  M 
!!,«> 

\i,m 

I4.IB0 
11,410 

I  ll^i»  \ 

.  Sw  I 


68,000 
70,000 
72,000 
74.000 
70,000 
78.000 

ao,  ooo 

82,000 

aL,ooo 

8G.OOO 
88.000 

oo,ouo 

00,800 


Inch. 

Inch, 

O. 

0. 

.OOOlaO 

.000150 

.000350 

.000200 

.000550 

.000200 

.  COO700 

.000150 

.000850 

.000100 

.001050 

.000200 

.001250 

.000200 

.001400 

.000150 

.001550 

.000150 

.001600 

.000050 

.OOlOfiO 

.(HM)050 

.OO1750 

.000100 

.001000 

.OOOKiO 

.OO23S0 

.00045(1 

.OOS400 

.001050 

.eoesso 

.001050 

.007400 

.002050 

.009400 

.002000 

.011400 

.002000 

.013400 

.002000 

.015650 

.002250 

.  O17«N)0 

.002250 

.020350 

.002450 

.022)600 

.002250 

.O2S560 

.002950 

.028500 

.002950 

.031560 

.003050 

.O35350 

.003800 

.039900 

.UO4550 

.044750 

.004850 

.051400 

.006650 

.O5O250 

.007850 

.0700 

. 010750 

.0830 

.0150 

.1200 

.0350 

Inch. 


0. 
0. 
(». 
0. 
0. 
0. 
0. 
0. 


SnoceMive 

permanent 

set. 


Inch. 


Remarkn. 


Initml  loail. 


.000050 


.000050 


Klaatic  limit. 


Tensile  strength. 


General  iummary. 

. inch  of  original  section ^pounds..    00,800 

inch  of  original  section do 50,000 

--«. T  Tvptaxe....... ...inch..    0.1750 

,Wr  inelft  under  Btraiii  at  elastio  limit do 001760 

fdiameteratpeiiitofrnptare do 075 

^       TixptiiTe, per  centoffl  of  original  section 27.4 

ofraptoxe V. ".SOlYomneck 

nr«Kokes 


.silky  flaky,  40  per  oent ;  granahir,  60  per  cent. 

'^Jl.'^a4♦ 
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No.  3686. 
Marks,  S?y2 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  loadc. 

EloDgatioD 
per  inob. 

Sacccanivo 

SniweMive 

pcruumeiit 

set. 

Total. 

PerBquare 

eloDKutlou  k**""*^^" 
per  inch.           *«'• 

Remarkn. 

Poundt. 

200 

1.000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8.000 

9.000 

9.600 

9.800 

10,000 

10.200 

30.400 

10.600 

10,800 

11,000 

11.200 

.11,600 

12.000 

12.400 

12,800 

13.200 

18.600 

14.000 

14,400 

14,800 

15,200 

16,000 

16,000 

10,400 

16.800 

17,200 

17,600 

18,000 

18,400 

18,770 

Poundt. 
1,000 
6.000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
40.000 
4.'>,000 
48,000 
49.000 
50,000 
51,000 
52.000 
63,000 
54,000 
55,000 
56.000 
58,000 
60.000 
62,000 
64,000 
66,000 
68;  000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92.000 
93,KS0 

Inch. 
0. 

.000100 
.000300 
.000600 
.000650 
.000800 
.001000 
.001200 
.001350 
.001500 
.001600 
.001700 
.001800 
.001950 
.002000 
.003750 
.005150 
.006000 
.006750 
.008100 
.010500 
.013000 
.015000 
.017500 
.     .019500 
.021500 
.023400 
.025850 
.028500 
.  031750 
.035260 
.040000 
.014250 
.049750 
.057250 
.0670 
.0800 
.1300 

Inch. 
0. 

.000100 
.000200 
.000200 
.000150 
.000150 
.000200 
.000200 

Jneh. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

.  000150    1    0. 

. t00150 
.000100 
.000100 
.000100 
.000160 
.000050 
.001750 
.001406 

Klaatie  limit. 

.000850 
.000750 
.001350 
.002400 
.002500 

.002000 
.002500 
.002000 
.002000 
.002900 
.002450 
.002650 
.003260 
.003500 
.004750 
.004250 
.005500 



.007500 
.009750 
.0130 
.0600 

1 

Tenailo  atreni^h. 

1 

General  summars/. 


Tensile  itrenf^h  per  square  inch  of  original  section  , 


.pounds. 


51 
0. 
.01 


Elasticliuiit  per  square  inch  of  original  section ] *"  do 

Blongatlon  per  inch  after  rupture inch 

Elongation  per  inch  nndcr  strain  at  elastic  limit do    - 

Reduction  in  diameter  at  point  of  raptnre    do 

Bednction  In  area  aOer  rupture,  per  centum  of  original  section V.*.  .V.V. 

Position  of  rapture "75item 

Character  of  broken  sur&ce sUky  flakj ,  45  per  cent ;  granular,  55  per 

Elongation  of  inch  sections ...".24' 


TE8T8   OF   IRON,  STEEL,  AND   OTHEIB   MATERIALS. 


105 


/ 


Marks.  5*-^ 


No.  3494. 


JMuaeter,  ''.505. 
Sectional  area,  .20  square  inch. 


/" 


ApfiUtid  iomdM. 


TotML 


iMXi 


/  £loii|{»tion 
per  inch. 


XMt 
A.9KJ9 

%m 

1900     I 
1I.M0 
%0M 
^2» 

•.m 

ML4M 
!«.«)• 

ii.w  1 

11.  IN  ' 
11.M 
HM   , 
11 4N 

HM 

aw  , 

,  liW 
1&.8BI 

\i,m 

,  liM 


1.  - 
ff,  ooo 
IP.  0(H» 
15,000 
20,000 
:£3,  OOO 
^M».  OOO 
35.  OOO 
40.  tfOO 
43,  OOO 
-•«.  OOO 
4T,  OOO 
4S,€fOO 
49,€KfO 


51,  OCW 

52,  OOO 
53,000 
54.  OOO 
55,000 
50.000 
57.  OOO 

5a,  <ioa 

so.  OOO 
00,000 
02.000 

««,ooo 
ea,uoo 
oa,cx)0 

70.000 
T2,000 
14.  OOO 
TO,  OOO 
78.  OOO 
80.000 
83,000 

84.  OOO 

85,  OoO 


Saccaulve 
pertDch. 


■]  ■ 

Inch, 

.OOOIOO 

.O00:!50  , 

.000400  , 
.000600 

.CK>O750  I 

.000950  I 

.OOtlOO  I 

.001250  • 

.001400  ; 

.  001450  < 

.  OU164HI  j 

.002400  I 
.003500 

.007000  I 
.  007000 
.  008MMI 


.010850    I 
.011850    ! 
.013500 
.014500 
.015500 
.  016400 
.O17550 
.  O19550 
.022400 
.0.25500 
.  O2£900 
.032000    ' 
.036250    ) 
.041400    I 
.047000 
.4153500 
.4IO2000    I 
.0800 
.  lOOO 
.1550 


0. 
.000100 
.000150 
.000150 
.000200 
.000160 
.000200 
.000150 
.000150 
.000150 
.000050 
.000050 
.000900 
.001100 
.003500 
.000900 
.001000 
.001000 
.000950 
.001000 
.001050 
.001000 
.001000 
.000900 
.001150 
.002000 
.002860 
.003100 
.003400 
.003100 
.004250 
.005150 
.006000 
.000600 
.009100 
.0174 
.0200 
.0560 


Hot.  P^rm^nent 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


IneK 


Re-mark  II. 


Initial  load. 


Elaatio  limit. 


Teniiile  strength. 


General  summary. 

T-.su-iP—*^l»T»4=*r»ait*re  inch  of  oriKioal  section poands..    85,000 

SS^SS?5et«uSriocb  of  ortglnal  section do  47^ 

MwUwrtiJeT  *«a«iM  rantur© nch..    0.2060 

SZSSKrSS^SSae/SSlnatoI-ticUinit do 001600 

S52S!?i!fJi22J*w^»tiH*tnt of  rupture do  ...        .075 

^'''***^«7S!3?l?n*arfii^* Kraniiii^.eOperoent;  silky  serrated.  40  per  cent 

I  of  iiicli  sections  25,   .10 
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No.  34R6. 

Marka,^?rM 

Diameter,  ''.605. 

dectional  area,  .20  square  iuch. 


Applied  loads. 

Wa» 

SuooMsive 
eloDsation 
perlnoh. 

Permanent 
set. 

SaoceadTe 

permanent 

se(. 

i 

TotaL 

Persqoaro 
inoh. 

Semarlcs. 

i 

Pounda. 

200 

1,000 

2.000 

3.000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

0,200 

9400 

9,060 

9,800 

10,000 

10.200 

10,400 

10.600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

18,200 

13,600 

14.000 

14,400 

14^800 

15,200 

16,600 

16,000 

16,400 

16.780 

Poundt, 
1,000 
6,000 
10,000 
16,000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52.000 
53,000 
64,000 
66,000 
66,000 
57.000 
58,000 
59.000 
60,000 
62.000 
64.000 
66,000 
68^000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
83.900 

Inch. 
0. 
.000100 

000250 
!0004SO 

000600 
.'000800 
.001000 
.001200 
.001350 
.001650 
.001700 
.003250 
.007000 
.007850 
.009000 
.008900 
.010700 
.011650 
.012760 
.013860 
.014850 
.016000 
.  017100 
.018500 
.020000 
.022300 
.025250 
.028500 
.032050 
.036400 
.041000 
.016500 
.  052250 
:  061000 
.0750 
.0900 
.1500 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000200 
.000200 
.  000200 
.000150 
.000200 
.000150 
.001560 
.003750 
.000850 
.001150 
.000900 
.000800 
.000950 
.001100 
.001100 
.001000 
.001150 
.001100 
.001400 
.001500 
.002300 
.002950 
.003260 
.003550 
.004350 
.004600 
.005500 
.005750 
.008760 
.0140 
.OI.'JO 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  l<NMt. 

Elastic  limit. 

1 

1 

' 

j 

1 

, 

1 

.0600 

::::::::::::::::::::::::: 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    63,000 

Slastio  limit  per  sqvare  inch  of  original  section do.-..    45,000 

Elongation  per  inch  after  rapture inch..    0.2400 

Elongation  per  inch  under  Rtrain  at  elastic  limit do 001550 

Bednctton  In  diameter  at  point  of  rnptare do 115 

Eednction  in  area  after  mptnre,  p«r  centum  of  original  section 40,  3 

Position  of  rupture ".68  from  neck 

Character  of  broken  surfikoo silky 

Elongation  of  inch  sections ".14,*  ".34* 
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Marks,  ^?*»-T 


No.  3683. 


BTrM 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Total 


Potmdk. 


3.000  ' 

*.«»  I 
5,600 

0.000  ; 

7.000  ! 
£.000 

t.ooo 

%4M    I 
I.6D0 
•.WO    , 

10,300    ! 

10.400 

10,060 

10.  £00 

11.  €00 
11.200 
It  000 

uooo 

12.44W     , 

13,300    ' 
U60O 
14,000 
14,400 

i    14,800     I 
15.1^00     1 

!    15,«W     I 
llOOO     I 
111400     ■ 
11»0 
17.t!0U 
17. «» 

]!«.«» 

18^070 


PersqiiAre 

inch. 


P»vnd». 
1,000 
5.000 
10.000 
15,000 
20.000 
S5.000 
30,000 
35^000 
40,000 
4S,000 
47.000 
48,000 
49,000 
50.000 
51,000 
52.000 
53,000 
54.000 
56.000 

58.000 
60^000 
02,000 
64.000 
66.000 
68,000 
70  000 
7-^,000 
74.000 
76  000 
78,000 
80.000 
82,000 
81,000 
K6.000 
8^000 
OO.UUO 
M.350 


EIoDgatioi 
per  inch. 


Jneh, 
0, 

.000200 
.000400 
.000550 
.000750 
.000900 
.001100 
.001250 
.001400 
.001500 
.001650 
.001650 
.001750 
.002J50 
.004250 
.005000 
.006700 
.007500 
.008250 
.009100 
.  011400 
.013500 
.016600 
.017500 
.020000 
.022100 
.034750 


.031500 

.034750 

.036250 

.042900 

.048500 

.055600 

.064750 

.0800 

.1000 

.  i:iOO 


SucceaaiTC  i 
elODfration  | 
per  inch, 


Permanent 


Inch. 

0. 

.000200 
.000200 
.000150 
.000200 
.000160 
.000200 
.000150 
.000150 
.000100 
.000150 

0. 

.000100 
.000500 
.002000 
.000750 
.001700 
.000800 
.000750 
.000850 
.002300 
.002100 
.002100 
.001900 
.002500 
.002100 
.002650 
.003260 
.0035()0 
.003250 
.003500 
.004650 
.005600 
.007100 
.009150 
.  015'250 
.0200 
.0300 


Tneh. 


Anccessive 

permnaent 

set 


Inch, 


.000050 


.000050 


Remarks. 


Initial  loa«l. 


ElasUo  limit. 


Tensile  strength. 


General  summary. 

Teuale  sti«ogth  per  sqaare  inch  of  original  «ection ponnds..    90,850 

FT astje  limit  per  sqnare  inch  of  orijpnal  hcc  t  ion do    . .    49, 000 

E'oofslxoo  per  fnch  after  rapt  arc inch..    0.2050 

Ktiyafaiion  per  inch  under  strain  at  elastic  limit do 001750 

i:«iortJflB  in  diameter  at  point  of  rapture do 105 

R«idocCian  in  area  after  raptnre,  per  centum  of  original  section 87.1 

Pt«n  1MB  of  rapture  l"fix»mneck 

Character  of  broken  sarface silky  flaky,  85  percent.;  granular,  15  per  cent. 

Kou/sstinii  of  inch  sections ".28*.  ".13 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


Marks,  S^Tm 


No.  3497. 


juarKB,  HTM 

Diameter,  '*  .505. 

Sectional  area,  .20  sqaare  inch. 


BlooRation 
per  inch. 

'^& 

PenDAuent 
set. 

Suceeaeive 

Total. 

PerMiuure 
inch. 

Bemarks. 

Poundi, 
200 
1,000 
2,000 
3.000 
4,000 
6.000 
6,000 
7,000 
8.000 
9.000 
9.200 
9.400 
9.600 
9,800 
10.000 
10,200 
10,400 
10.600 
10,800    , 
11.000 
11.200 
11.400 
11,600 
11,800 
12,000 
12,400 
12.800 
13,200 
13,600 
14,000 
14,400 
14.800 
15.200 
15,600 
16.000 
16,400 
lfl.hOO 
17,200 
17.  COO 
17,080 

Pounds. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
46.000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
62, 000 
68,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
63,000 
64,000 
66.000 
68.000 
70,000 
7if,000 
74.000 
76.000 
78,000 
8(1000 
82,000 
84.000 
86,000 
88,000 
88.400 

0. 

.000100 
.000250 
.000450 
.000600 
.000600 
.000950 
001150 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000200 
.000150 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

...... ...... 

001350    f        HiMirMin 

.001500 
.001550 
.001600 
.002500 
.005100 
.006000 
.006950 
.007600 
.008350 
.009150 
.010150 
.011250 
.012250 
.013000 
.014250 
.  015250 
.017350 
.019500 
.022100 
.024550 
.027350 
.030550 
.034000 
.037900 
.042350 
.048250 
.054500 

.000160 
.000050 
.000050 
.000900 
.002600 
.000900 
.000950 
.000650 
.000750 
.000800 
.001000 
.001100 
.001000 
.000750 
.001250 
.001000 
.  002100' 
.002160 
.002600 
.002450 
.002800 
.003200 
.003450 
.003900 
.004450 
.005900 



Elastic  limit 

^ 



.0625        !      .0080 
.0800        1      .0175 
.1050        '      .0260 
. 1400               -  0350 

Tensile  stxength. 

General  sumnuiry. 

Tensile  strength  per  square  inch  of  original  section ponnda..    8f 

Elastic  limit  per  soaare  inch  of  OTisinal  section do....    4' 

Klongatiou  per  inch  adter  mptnre inch..     0. 

Elougation  per  inch  nnder  stmtn  at  elastic  limit do OC 

iCcdaction  in  diameter  at  point  of  mptnrt) .> do 

UetluctioD  in  area  after  rupture,  per  oentum  of  original  seotion 

Position  of  rupture at  middle  of  i 

Cliuracter  of  broken  surface j< 

Elongation  of  inch  sections ".25*, 
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No.  3685. 
Marks  32B«t 

Diameter,  ''.505. 

Seetional  area,  .20  sqaare  inch. 


A^pplied  kMds. 


Bkmsation 


I     2:000 

3,0OO 
f       4,000 

t        OwOOO     , 

7,000  I 
I    a.000 
9.000  I 
9.000 

9l8I10 
.     10.000 


10.400 

10.000 

10,800 

11,200 

11,000 

12.000 

12,400 

12.800 
13^200 

1X880 

14.000 

14,408 

14,800 

U,200 

14,000 

M^OOO 

18,480 

1«.W0    I 

17,290    , 

1^«M>    . 
M.«80 

lt>180    I 

I 


1,000 
5,000 
10.000 
15^000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
48^000 
48,000 
SO,  000 
51,000 
68.000 
53,000 
54,000 
90^000 
66,000 
60,000 
82,000 
04,000 
06^000 
08,000 
'lO.OOO 
72,000 
74.000 
78,000 
78^000 
80.000 
82,000 
81^000 
88,000 
88,000 
00.000 
80,800 


Inch. 

a 

.000150 
.000350 
.000550 
.000700 
.000850 
.001050 
.001250 
.001400 
.001350 
.001800 
.001660 
.001760 
.001900 


.005360 
.007400 
.009400 
.011400 
.018400 
.015850 
.017900 
.020350 
.022000 
.025650 
.028500 
.031560 
.035350 


.044750 

.051400 

.050250 

.0700 

.0850 

.1200 


Sacoeosiye 
ekmgatioo 
perlDch. 


Inch, 
0. 

.000150 

.000200 

.000200 

.000150 

.OOOloO 

.000200 

.000200 

.000150 

.000150 

.000050 

.(>(M)050 

.000100 

.OOOl.'W 

.000460 

.001050 

.001960 

.0O'JO5O 

.002000 

.002000 

.002000 

.002250 

.002250 

.002430 

.002250 

.002960 

.002950 

.003050 

.003800 

.004550 

.004850 

.008650 

.0078:10 

.  010730 

.0150 

.0350 


Permanent 


Itieh. 
0. 

0. 
0. 


SacceeaiTf} 

permanent 

net. 


Inch. 


Remorkii. 


loitiiil  load. 


u. 

0. 

0. 

0. 

0. 
,000050 

'".'ooioso" 



::::;:;:::::,:::::::::::: 

Kbuitic  limit. 


Tenaile  atreuKtb. 


General  mmmary, 

per  aqnare  inch  of  original  section ^pounds..    90,800 

Bmii  per  aqnare  inch  of  original  Mction do 50,000 

—  per inen after mptare inch..    0.1760 

.per  inch nnder strain  at  elastlclimit do 001760 

in  diameter  at  point  of  rnptare do 075 

in  ore*  olter  mptoze, per  centnm  of  original  section 27.4 

ofntptare... ".80iYomneck 

of  uokon  sorfkoe silky  flaky,  40  per  oent ;  granaiar,  80  per  cent. 

of  inch  06011000 'Ml.  ".24* 
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No.  3539. 

MftrkBy  BT4M 

Diameter,  ^^505. 

Sectional  area^  .20  square  inoh. 


AppUed  loftds. 

Saooessive 
per  mon 

PermMiexit 
eet. 

Sncoesslye 

permanent 

Bet. 

ToCaL 

PerBooare 
inob. 

per  Inob. 

Remarke. 

Fomdi. 

aoo 

1,000 
2,000 
3,000 
4,000 

Sooo 

6,000 
7,000 
8,000 
9,000 
0,200 
9.400 
9,600 
9^800 
10,000 
10.200 
10,400 
10,000 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,800 
15,200 
16,600 
16^000 
16,400 
16.800 
16,900 

Potmdt. 
1,000 
0^000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
46,000 
46|000 
47.000 
48^000 
40,000 
60.000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
84,500 

IndL 

0. 

.000150 
.000800 
.000450 
.000660 
.000800 
.000950 
.001100 
.001250 
.001450 
.002260 
.002900 
.006250 
.007250 
.008100 
.008900 
.009760 
.010700 
.011900 
.014100 
.016X00 
.019000 
.021100 
.028900 
.026750 
.030650 
.034050 
.038500 
.041250 
.049400 
.056750 
.0670 
.0850 
.1150 
.1450 

Inch. 
0. 

.000150 
.000150 
.000160 
.000200 
.000150 
.000150 
.000150 
.000150 
.000200 
.000800 
.000650 
.003350 
.001000 
.000850 
.000800 
.000860 
.000950 
.001200 
.002200 
.002000 
.002900 
.002100 
.002800 
.002850 
.003900 
.003400 
.004450 
.002750 
.008150 
.007350 
.010250 
.0180 
.0300 
.0800 

InOL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit 

1 

Tenidle  Btrengtb. 

General  summary. 

Tensile  Btrangth  per  sqnaie  Ineb  of  Ofrislnal  Bection ponnda..    84.500 

BUeticlimit  per  Bqoare  Inob  of  original  aeotion do —    45,000 

Elongation  per  inob  after  ruptare ;. inch..    0.2500 

Elongation  per  inob  under  Boain  at  elastio  limit do 00145O 

Reduction  in  diameter  at  point  of  mptore do 125 

KedncUon  in  area  after  rapture,  percentam  of  original  section 43.3 

Position  of  mptare 1"  from  neck 

Cbaracterofraokenanrfaoe silky.    Opened  oraoks  in  anrfaoe  of  stem 

BbnigatloiiofiiiobMOtlona ".15,  ".S5* 


TB8T8  OF  IBONy    STEEL,    AND   OTHER   MATERIALS. 
No.  3426. 

Sectional  area^  .20  square  inch. 


Ill 


SnoeeatiTe 


Jim*. 


.000100 
.000100 


.000160 
.000200 

.ooouo 

.000160 
.000180 


.001600 


.001160 
.001100 


.001000 
.002480 


.002500 
.002650 


.003760 
.003850 
.005260 
.000400 


.0130 
.0200 
.0450 


a 

0.  • 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


SaeoMcWe 
pennanent 


IncA. 


Bemarks. 


InltUlload. 


limit. 


Tensile  stcmgUi. 


Ctenvral  wummary. 


inch  of  origiiud  seotloii.. 
of  orlgtnaTeection 


pounds..    87.100 

^^0^  M-aaxelno&oi  onguuuseciaon do 50.000 

JIri»BA  After  ruptare inch..    0.2100 

CIrtBel&  vndLer  •train  at  elMtio  limit do C01650 

£dism0ter  Atpointofroptnre do 185 

Ia  area  after  mptnre,  per  centum  of  oiigianl  section 40.2 

.<• ".OSfiromnedk 


.silky 

\  ".or 


V'' 
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TESTS   OP    IRON,  STEEL,  AND    OTHER   MATERIALS. 


Marks, -gl^M 


No.  3427. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


AppUedloAdB. 

per  inch. 

SacceMive 

elongation 

per  inch. 

Permanent 
•et. 

Saccessive 

permanent 

net. 

Total. 

Per  MiiAre 
inob. 

Kcmarkii. 

Poundt. 

200 

1.000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

9.600 

9.800 

10.000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12.000 

12,400 

12,800 

13,200 

13,600 

14.000 

14. 400 

14.800 

15,200 

15,600 

16,000 

16,400 

16.800 

17.200 

17, 670 

Powidt. 
1,000 
6.000 
10,000 
15,000 
20.000 
26.000 
30,000 
35.000 
40.000 
45.000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54.000 
55,000 
66.000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
68,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,000 
87,850 

Inch, 
0. 

.000150 
.000300 
.000450 
.000700 
.000*850 
.001000 
.001160 
.001300 
.001460 
.001550 
.001050 
.006000 
.007400 
.007900 
.008600 
.009600 
.010550 
.011500 
.012400 
.013500 
.014500 
.015600 
.  018500 
.  O20.'>00 
.  022600 
.025400 
.028400 
.  032750 
.036400 
.039.^50 
.044750 
.051260 
.0600 
.0650 
.0850 
.1350 

Inch. 
0. 
.000150 
.000150 
.000150 
.000250 
.000150 
.000150 
.000150 
.000150 
.000160 
.000100 
.000100 
.003350 
.  0024WI 
.000500 
.000700 
.001000 
.000950 
.000950 
.000900 
.001100 
.001000 
.001100 
.002900 
.  002000 
.002100 
.002800 

.  oaiooo 

.  00,'i350 

.  00:{060 

.004150 

.  005200 

.OOOoOO 

.0087.50 

.0050 

.0200 

.0500 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  loa«l. 

Elastic  limit. 





Tennlle  ali'eii;;tb 

General  aummary. 

Tentile  strenfcth  per  square  inch  of  original  section pounds..    87, 

Elasticlimit  per  sonare  inch  of  original  section do    .      40. 

Elongation  per  incn  after  rupture  Inch..    0.2 

Elongation  per  inch  nnder  strain  at  elastic  limit do OOl 

Reduction  in  diameter  at  point  of  rupture. do 

Reduction  in  area  after  rupture,  per  centnm  of  original  section 4 

Position  of  rupture I'MO  fiHim  ih 

Character  of  broken  surface ttil 

Elongation  of  inch  sections ,, ".28*,  " 


TE8TS  OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  3496. 

Marks,  SM 

Diameter,  '  .505. 

Sectional  area,  .20  square  inch. 


167 


Applied 


T^ttmL 


Per 


Z3kk, 


Ekmffaiion 
p«rinoh. 


%m» 


1,000 

laooo 

20,  OOO 
SSwOOO 

aa,  ooo 

3&,000 

•45wOOO 
4e,OiH» 
47,000 
4«^000 
40,OOO 

co,eoo 

51.  coo 

5e.ooo 

53,000 
54.000 
ffS^OOO 

5e.ooo 

57,000 
58,000 
50,  OOO 

oo,ooo 

02.000 

e«.  ooo 

08,000 


70,000 

7:2,000 
74.000 

70,000 
78»000 
80,000 
82^000 
84.(KX> 
80,000 
88,000 
80.000 
90,200 


JikA. 
0. 

.000150 
.000300 
.000450 
.000650 
.000850 
.001000 
.001200 
.001350 
.001500 
.001560 
.OOlffOO 
.001700 
.002500 
.004500 


.006550 

.007400 

.008350 

.009100 

.010260 

.011050 

.012000 

.013000 

.013000 

.016500 

.010000 

.021250 

.023250 

.025750 

.028500 

.032000 

.035000 

.030260 

.043750 

.050000 

.057500 

.0660 

.0850 

.1160 

.1300 


Sncoewive 
eloii|{»tioin 
perlnoh. 


0. 

.000150 
.000150 
.000160 
.000200 
.0<K)200 
.000150 
.000200 
.000150 
.000150 
.000050 

.Otioa'io 

.000100 
.000800 

.002000 

.001100 

.000960 

.000860 

.000050 

.000750 

.001150 

.OOOMtO 

.000960 

.O0ir>00 

.OOOOUO 

.00.000 

. 002500 

.002250 

.002000 

.002500 

.002750 

.003500 

.003000 

.004250 

.004500 

.006250 

.007500 

.0075 

.0200 

.0300 

.0150 


PenuMieiit 
aet. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaooeMive 
pennanent 


/ndk. 


Remarks. 


iDitilJ  lOMl. 


ElMtio  limit. 


Tensile  etrengtli. 


General  summary, 

k«*<Mn«r43«  n«r  aoiiAre iBoli  of  oriKiiiAl  section ponnds..    00,200 

Il«tt.'£«|SSSS.tochofoTigliua»cUon do^.-    JMW 

-pL..  jMLiirZr-nZr tnoh  ^#»**y  raptore inch..    O.^OOO 

SS22SS?Stocbond«r8t?alnftt  elastic  limit do 001700 

BSSSSTuTdtomeUsrat  point  of  rapture......... do....       .106 

ISiicttam  in  *rc«  after  rupture,  per  centnm  of  original  eeotion /r^-^      ^'i 

Ctezacter  of  broken  MurfMe ;/.«;  1m? 

momentum  off  inch  •ectioDB ''.27*, 'MS 


114  TESTS   OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3429. 
Marks,  MT,M 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


Afiplied  loads. 


Total. 


Per  sauaro 
inch. 


Bloneation 
per  uich. 


Successive 
ploneatioEi 
porlnch. 


P(m»id«.  ; 

Inch. 

Inch. 

1,000 

0. 

0. 

5.000 

.000100 

.000100 

10.000 

.000300 

.000200 

15,000 

.000500 

.D00200 

20.000  ' 

.000650 

.000150 

25,000 

.000850 

.000200 

30,000 

.001000 

.000150 

35,000 

.001150 

.000150 

40.000 

.001350 

.000200 

45.000 

.001500 

.000150 

48.000 

.00i660 

.OOOISO 

49.000 

.001700 

.000050 

50,000 

.006500 

.004800 

51,000 

. 007200 

.000700 

58,000 

.007850 

.000650 

53,000 

.008850 

.001000 

54,000 

. 009700 

. 000850 

55.000 

.010750 

.001050 

56,000 

.011700 

.  0009,'iO 

57,000 

.  012600 

.000900 

58.000 

.0134.'V0 

.000850 

59.000 

. 014500 

.001050 

60.000 

.015550 

.0010.50 

62,000 

.017750 

.002200 

61.000 

.020300 

.002550 

66.000 

.0230(1© 

.002700 

68.000 

.  01'5500 

.  002500 

70.  000 

.028400 

.002900 

72,000 

.  031550 

.  003150 

74.000 

.  035250 

.  003700 

76.000 

.  039 JOO 

.004250 

78,tHM) 

.044400 

.004900 

80.000 

.050600 

.006200 

82,tK)0 

.  057.> 

.0069 

84.000 

.0650 

.0076 

86.  WM) 

.0850 

.0200 

88.000 

.  1250 

.0400 

Permanent 
set. 


Sacceesive 

permanent 

set 


Inch. 
0. 
0. 

1  Inch. 
0. 

0. 

1 ----- 

0. 

0. 

1 

0. 

1 

0. 

:::::::::::: 

0. 

0. 

1 

Remarks. 


Initisl  load. 


Elastic  limit. 


I  TfUHiIe  Htrt^uffth. 


General  aummary, 

TiiiMile  strength  per  square  inch  of  original  section ponnds..    88,000 

Rlastio  limit  per  sonare  inch  of  original  section do 49.000 

Elongation  per  inch  after  mptnre inch.     0.1950 

Filungation  per  inch  under  strain  at  elastic  limit do 001700 

Tlodnction  in  diameter  at  point  of  mptnre do 125 

ISfHiiiction  in  area  after  mptnre,  per  ceirtum  of  original  section 43.3 

Position  of  rupture ".f5  from  neck 

Chni-Hcter  of  broken  surface *. silky 

Klougation  of  inch  sections ".28*,  ".11 


V~  -   '70.00    &    VO.kSO        -    -^ 


H  Ex  45  50  2 


TESTS  OF  30Ny    8TEEL,    AND   OTHER   MATEBIAL8. 
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No.  3426. 
Marks,  lf:J 
I>iaiD0ter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  koda. 

SnooeMlre 
6l0Bi|[m«toB 
pwinoh. 

Mt 

SaeoeMiT* 

SeiBArU. 

ToOil. 

^tsr 

imCeh. 

100 

1,«00 
XOOO 
S.O00 
4.000 
5.000 

H  AMI 

P^wmdM. 
1,000 
5,000 

10,000 
15^000 
20.000 
25.000 

0. 

.000100 
.000260 

:00080O 

.000808 
!o00860 
.001100 
.001260 
.001480 
.001080 
.007000 
.008600 

i  010100 

.011250 

.012350 

.013300 

.014250 

.015050 

.010060 

.018600 

.021000 

.028500 

.026050 

.029200 

.033250 

.037000 

.040868 

.048100 

.062600 

.001100 

.0750 

.0060 

.1400 

Inch. 
Ol 

.000100 
.000160 
.000200 
.000160 
.000200 
.000180 
.000160 
.000160 

!00020O 

.006860 

.001600 

.000800 
.001160 
.001100 
.000060 

.000060 

'.001000 
.002450 
.002600 
.002600 
!00266O 
.003200 

!  003750 
.003850 
.809260 
.006400 

'.0130 
.0200 
.0450 

Inek. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
XlMtto  limit. 

Tensile  •tcength. 

^OOO            35.000 

81000 
10^  900 
10. 100 
10.400 
10.000 
10. 000 
11. 800 

ii.aoo 

11.400 
11,000 
11.880 
12,000 
12.400 
12.880 
13.  M 
UOOO 
U,000 

S:S 

11^  100 

11 

Slooo 

50,000 
51,000 
88.000 
58.000 
54,000 
5^000 
80,000 
57.000 
88,000 
60,000 
00.000 
02,000 
•4,000 
08.000 
08.000 
70,000 
72,000 
7<000 
78,000 
78,800 
80.000 
88;  888 
84;00O 
•8,000 
•7,100 

Creneral  9umnu»ry, 

TflMileitniiir^peraqiiMeinohof  orisinnleeotion pounds..    87.100 

"■   -  "•    -         ' — *!  of  originaTaection ^-  — — 


per  sqnnxvlneli  of  original aection do —    M>,000 

«riafenalter  raptare inch..    0.2100 

«rlB6hii]ideratrain  at  elaaUo  limit do €01660 

ladiMDOteratpolntof  raptnie do 185 

in  snA  alter  mptore,  per  centum  of  original  aection 48.2 

of  nipOave ".65ftomneok 

of  broken  amiSMe _ ailky 

I  aflBch  aeotiona ^ ^00,'^»^ 


116  TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  3564. 
Marks,  ^^ 

S^tional  area,  .20  square  iucb. 


Applied  loads. 


Total. 


Founds. 
200 

1,000 
2,000 
3,000 
1,000 
5,000 
0,000 
7,000 
S,000 
0,000 
»,200 
0,400 
O<0OO 
O^BOO 
If),  000 
10,200 
10,400 
lU.OOO 
I0.80U 
11.000 
11.200 
11,400 
11.000 
11.800 
12,000 
12.400 
1^800 
ia,200 
i  X  000 
(10()0 
14.400 
14,800 
U,200 
15,600 
1(^,000 
10,400 
10,800 
n,200 
17,600 
18,000 
1R,400 
1§,620 


Per  aauare 
incn. 


Pounds. 
1,000 
5,000 
10.060 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
58,000 
54.000 

ss.ooa 

50,000 
57.000 
58.000 
50,000 
60,000 
62,000 
64,  000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
02,000 
02,600 


Elongation 
perincli. 


Inch. 
0. 

.000100 
.000350 
.000400 
.000600 
.000800 
.000050 
.001100 
.001250 
.001450 
.001500 
.001500 
.001600 
.001650 
.OOlOrO 
.001750 
.  003250 
.004750 
.006250 
.007000 
.007800 
.008500 
.009500 
. 010250 
. 011200 
.013000 
.015050 
. 017100 
.  019360 
.021750 
.024150 
.027000 
.029800 
.033250 
.037100 
.041600 
.047250 
.054500 
.0600 
.0750 
.1000 
.1400 


Sncceeaive 
elongation 
per  inch. 


Permanent  I  ^°*^®**^''? 
permanent 


Kemarkft. 


Inch. 

.000100 
.000150 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000200 
.000050 

.000100 
.000050 
0. 

.000100 
.001500 
.001500 
.001500 
.000750 
.000800 
.000700 
.001000 
.000750 
.000950 
.001800 
.002050 
.002050 
.002250 
.002400 
.002400 
.002850 
.002800 
.003450 
.003850 
.004500 
.005650 
.007250 
.0055 
.0150 
.0250 
.0400 


I„cH. 

Inch.       1 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 



1 

1 

1 

1 

i 

Initial  load. 


EInstic  limit. 


Tensile  strenf;th. 


General  Hummarif. 

Tenflile  strength  per  square  inch  of  original  section pounds..    82,600 

Einflt Ir.  limit  per  sanare  inch  of  original  section do 61, 000 

EUmgaiion  per  incn  after  rupture inch. .    0. 1950 

EIoit^Htion  per  inch  nnder  strain  at  elastic  limit do 001750 

Ke<iiici  ion  in  diameter  at  point  of  rupture do .  105 

Reduction  in  area  after  rupture,  per  centum  of  original  section    . . 37. 1 

P<>nUioQof  ruptnro ".75ftt>mneck 

(Character  of  broken  surface granular,  40  per  cent. ;  silky,  00  per  cent. 

Elof] gation  of  inch  sections ".11,  ".SSB* 


TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 
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No.  3428. 

IMameter,  ''.505. 

S^stional  area,  .'JO  square  inch. 


1 

Applied  kMdii. 

ElonffalioD 
per raoh. 

huh. 

SuecMsive 
olonsatlon 
per  inch. 

Tfteh, 

.    Totel. 

P«rMaan« 
iBcb. 

t 

P^mmdM. 

1 
PmtndM. 

3ee 

1.000 

u. 

0. 

1.8M 

5.000 

.000100 

.000100 

xomt 

16,000 

000300 

.000200 

3,9m 

15,000 

.000450 

.0U015O 

4.060 

20,000 

.000650 

.OOOJOO 

5,000 

25,000 

.000800 

.OOOISO 

6,000 

30.000 

.000060 

.oouirio 

T.bOO 

35,000 

.001100 

.000160 

«^«oo 

40,000 

.001360 

.000250 

•      O.00O 

46,000 

.001500 

.000160 

Si  000 

48.000 

.001600 

.000100 

Svooo 

40.000 

.003400 

.ooitwo 

16^000 

50.000 

.004500 

.001100 

i«iaoo 

51,000 

.008600 

.002400 

]0,40» 

53.000 

.007600 

.000700 

W.600 

53.000 

.008500 

.000000 

10.  BW 

64.090 

.000300 

.000600 

11,600 

65.000 

.010050 

.0007oO    1 

11,260 

50.000 

.011000 

.0U0050 

11.400 

57.000 

.012050 

.001050    1 

11, 0» 

58,000 

.013050 

.001000 

aw» 

50,000 

.014100 

.001050 

ML  600 

•0,000 

.OIJM>&0 

.000060 

12.400 

02,000 

.017300 

.002160 

1  h;»6 

04.000 

.010660 

.002350 

.    13,200 

64.000 

.0-^2000 

.002150 

13,600 

6g,O0O 

.024660 

.002600 

14,069 

70,000 

.027500 

.002000 

H406 

72.000 

.030750 

.003C0 

}*,m 

74,000 

.  031250 

.003500 

«.»» 

76,000 

.038250 

.004000 

15,606 

74.000 

.043100 

.004850    , 

:    11606 

00.000 

.040350 

.(M2M 

1  ItM 

ft?.  000 

.056600 

.007150    1 

16,806 

M.OO0 

.0660 

.0085        1 

17. 3W 

M.000 

.0850 

.0200 

17.tf» 

OT.4<X) 

.1150 

.0300 

Permanent 
sot. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnocMftive 

p6riuiMi6nt 

net. 


inch. 


lltmarkN. 


Initial  lowl. 


Elastic  limit. 


Tonsile  Hi ron nth. 


(itneral  svmmarjf. 

lMieili«M(li  per  square  inch  of  original  Motion poitnds..    87.400 

^Smfefinitpersqiuireioch  of  original  section do    ..    48.000 

" I psr  inch  after  rapftore inch..    O.IWM) 

ipariiiGli  nnder  strain  at  elsstio  limit do 001600 

Bindianeteratpointofmptnre do 125 

J  in  area  alker  mptaiv.  per  centum  of  original  seotiop 4^3 

^MtiMofraptore ".00  from  neclc 

Cbnrtfr  of  broken  an  rf ace slJky 

£kqga£l0DsfiDchMO«fana ".00,  ".29* 

H.  Ex.  45 8 
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No.  3602. 
Marks,  ^jf  ^^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


200 
1,00) 
2.000 
3,000 
4,000 
5,000 
0,000 
7,000 
8.000 
9,000 
9,200 
9.41)0 
9,600 
9,dD0 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
13,200 
13,600 
14.000 
14,400 
14,800 
16,200 
15,600 
16.000 
16,400 
16,800 
17,200 
17,600 
18.000 
18.400 
18.800 
10.200 
19,600 
19,830 


Elonffation 


Powndt. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
99,150 


Ineh. 
0. 

.000100 
.000250 
.000400 
.000600 
.000750 
.000950 
.001100 
.001300 
.001500 
. 001500 
.001550 
.OOltfOO 
.001600 
.001650 
.001700 
. 001750 
.002500 
.004000 
.004750 
.005300 
.006100 
.006750 
.008100 
.009500 
.010600 
.011900 
.013500 
.015660 
.017000 
.020250 
.022100 
.  024250 
.  027000 
.  020250 
.031850 
. 034600 
.037900 
.  042350 
.  O4750O 
.  054000 
.  061260 
.  072250 
.0950 
.IS-W 


SacceMire 
elongation 
per  inch. 


Inch, 

0. 
.000100 
.000160 
.000150 
.000200 
.000150 
.000200 
.000150 
.000200 
.000200 

0. 
.000050 
.000050 

0. 
.000050 
.000050 
.000050 
.000750 
.001500 
.000750 
.000550 
.000800 
.000650 
.001350 
.001400 
.001100 
.001300 
.001600 
.002150 
.002250 
.002350 
.001850 
.002150 
.002750 
.002250 


.002750 
.00S300 
.004450 
.005150 
.006500 
.007250 
.011000 
.022760 
.0400 


PexmaDent 


SacceadTe 
permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh. 


Remarka. 


Initial  load. 


Elastic  limit 


Teufiile  strength. 


(ieneral  nummary. 
Tensile  streiii^tb  per  square  inch  of  original  section pounds. .    90, 150 


Elastic  limit  per  sqaaroHnch  of  original  section  do 

Elongation  per  incn  after  rapture inch. 


0.2100 
001750 
.105 


Elongation  per  inch  under  strain  at  elastic  limit '. do. . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  areaafter  rupture,  per  centum  of  original  section 37.1 

Position  of  rupture ".66  from  neck 

C  haraoter  of  broken  surfkce silky ;  in  part  granular  at  the  olronmference 

Elongation  of  inch  sections ".29*.  ".13 
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TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  3511. 


Marks,  ^x^^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

SnoceMiTe 
elongation 
per  inch. 

Pemianent 

HOt. 

SnoceMiTe 
set. 

Total. 

Per  sanare 
inoh. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9.000 
10,000 
10.200 
10.400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
18.600 
14,000 
14,400 
14,800 
16,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,220 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
36.000 
40,000 
46,000 
50,000 
61,000 
52.000 
53,000 
51,000 
56,000 
56.000 
57,000 
58,000 
69.000 
60,000 
62,000 
61.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82,000 
84.000 
80.000 
8M.0OO 
«W,000 
01.100 

Inch, 
0. 

.000150 
.000300 
.WOFJOQ 
.000700 
.000860 
.001000 
.001200 
.001350 
.001600 
.001750 
.001900 
.003300 
.004500 
.005550 
.006500 
.007600 
.008600 
.009350 
.010400 
.011550 
.013000 
.015100 
.  017200 
.019500 
.021900 
.024550 
.027600 
.030250 
.034000 
.038100 
.043000 
.040500 
.0.^50 
.0650 
.0860 
.1250 

Inch. 
0. 
.000160 

Inch. 
0. 
0. 

Indi. 
0. 

Initial  load. 

.000160 
.000200 
.000200 
.000160 

0. 
0. 

J- 

0. 



.000150 

u. 



.000200         0. 
.000150         0 

.OOOISO 
.000250 
.000150 
.001400 
.001200 
.001050 
.000950 
.001000 
.001100 
.000950 
.000850 
.001100 
.001430 
.002100 
.002100 
.002300 
.002400 
!  002650 
.003050 
.002r>.'i0 



Elastic  limit. 

-    



::;:::::::: 

.::::::;::.. 

.003760 

.004100 

.004900 

.OOOfOO 

.  0055 

.0100 

.0200 
.0400 



Tensilo  Mrenjrtb. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section '. pounds..    91. 100 

Elastiolimit  per  square  inch  of  original  section do 50. 000 

Elongation  per  inch  after  rapture inch  .    0.2100 

Elongation  per  inch  under  strain  at  elastic  limit do 001750 

Reduction  in  diameter  at  point  of  rupture do 115 

Reduction  in  area  after  rupture,  per  centum  of  original  section '. 40.3 

Position  of  rupture T'from  neck 

Character  of  broken  surfttce silky 

Elongation  of  inch  sections ".29*,  ".13 


TESTS   OF   IRON,  ST££L,  AND    OTHKR   MATERIALS. 

JACKETS— Z.'Z'INCH  RIFLES. 

Ko.  3663. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 


115 


Applied  lands. 


Total. 


IMIOMU. 

, Elonntion  Sjicce^jive  permaDt-iit ,  »"< <«'»«^'^ 

Per.«mM«     P«riiich.      ^/[^^^^  ^«t.        .»     ^^^ 


PMJidf. 

Pound*. 

20O 

1,000 

urn 

&,000 

2.0W 

10,000 

3.0M 

la,  000 

4,0M 

20,000 

J^OW 

25.000 

%m 

30,000 

7.000 

35.000 

«;0M 

40.000 

St  too 

45.000 

»,aM 

46,000 

9,400 

47.000 

9,000 

48.000 

0.800 

49.000 

10.000 

50.000 

maoo 

51.000 

10.400 

52.000 

11^  no 

53,000 

10.800 

54,000 

11,000 

53.000 

11,  »0 

Se.000 

a400 

67,000 

11,000 

58.000 

ixwo 

59.000 

12.000 

60.009 

1    12L400 

62.000 

13.800 

64.000 

U.300 

66.000 

U.6D0 

68.000 

14600 

70.000 

14,400 

72,000 

14.860 

74.000 

15.300 

76,000 

15.600 

78.000 

10^606 

80,000 

16.460 

82,000 

16,806 

84,000 

17,300 

86^000 

17,660 

88,000 

in  006 

90.000 

18,170 

00,850 

Keinarkii. 


Inch. 
0. 

.000100 
.000300 
.000500 
.000050 
.000800 
.061000 
.001200 
.001400 

.ooieoo 

.001650 
.001700 
.001750  I 
.001760  I 
.001600  ! 
.002500  I 
.004500  I 
.005806 
%006050 
.007750 
.00^90U 
.009700 
.010400 
.611200 
.012156 
.014100 
.016250 
.018400 
.020750 
.023300 
.036250 
.028800 
.032000 
.036350 


.645850 

.0525 

.0600 

.0700 

.1000 

.1400 


Inch. 

0. 
.000100 
.000200 
.000200 
.000150 
.000150 
.(MM)'iOO 
.000200 
.000200 
.0002t}0 
.000050 
.0000»> 
.000050 

0. 
.000050 
.000700 
.002000 
.001400 
.001050 
.000800 
.001150 
.OUOiJOO 
.C0070O 
.000800 
.000950 
.001950 
.002150 
.002150 
.002350 
.002550 
.002050  I 
.002650  j 
.003100 
.004350  ! 
.004000  I 
.OO-ViOO 
.006650  I 
.0075    ' 
.  0100    I 
.0300    I 
.0400 


huh. 


Iiwh. 


Initial  loHtl. 


Elastic  limit. 


Tensile  strengtb. 


General  eummary. 

TtaaSh  oteengtli  per  square  inch  of  oriKinal  section pounds. .    90.  B50 

Elastie  limit  per  sanare  inch  of  original  section rlo 50,  OOo 

JEtoojBfttioBpcrincliaflerniptnre.  inch..    0.  I90» 

EJoocatioo  per  inch  under  strain  at  elastic  limit ilo 001800 

Bednctioa  In  diameter  at  point  of  rupture do 065 

Beinetian  in  are*  after  mptnre,  per  centum  of  original  section 23. 9 

PMttioaof  mptare 1''.  10  from  neck 

Charaeter  of  brolcen  surface irramilar ;  silky  »p<>t  at  the  Hrcumferenre 

UoDpition  of  ineh  sections ".21*,  ".17 


122  TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3413. 
Marks,  *^tV 
Diameter,  ''.505. 
Sectional  area,  .20  squai^  inch. 


Applied  loads. 


TotaL 


Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
5.000 
6.000 
7.000 
8,000 
9.000 
10,000 
I0,2U0 
10.400 
10,600 
10,800 
11,000 
11,200 
11.400 
11.600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
10,200 
10,560 


Per  sqaare 
incn. 


Elongation  !,"^5^jl!  Permanent 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40.000 
45,000 
50.000 
51.000 
52,0<j0 
53.000 
64,000 
55,000 
56,000 
57,000 
58,000 
50.000 
60,000 
02.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94.000 
96,000 
97, 750 


Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000750 
.000950 
.001100 
.001250 
.001450 
.001600 
.001650 
.001800 
.002400 
.  0033f.O 
.004250 
.005100 
.005850 
.006650 
.007550 
.008200 
.010000 
.011750 
.013550 
.  015100 
.017000 
.019050 
.  021500 
.023500 
.026250 
.028.100 
.031750 
.035150 
.039000 
.043150 
.048550 
.055500 
.0650 
.0800 
.1200 


Jneh, 
0. 

.000100 
.000200 
.000150 
.000150 
.000160 
.000200 
.000150 
.000150 
.000200 
.000150 
.000050 
.000150 
.000600 
.000050 
.000900 
.000850 
.000750 
.000800 
.000900 
.000650 
.001800 
.001750 
.001800 
.OOI.SSO 
.001900 
.002050 
.  002450 
.002000 
.00*»7.'iO 
.  0022.50 
. 003250 
.003400 
.003850 
.001150 
.005400 
.006050 
.0095 
.0150 
.0400 


Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncoeaaive 

permanent 

aet. 


Inch. 


Remarks. 


Initial  load. 


ElaMiclimU. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section iioands. .    97,  750 

Elastic  limit  per  sanare  inch  of  original  section do 51«000 

Elongation  per  inch  after  rnptnre inch..    0.2100 

Elongation  per  inch  under  strain  at  elastic  limit do 001830 

Reduction  in  diameter  at  point  of  mptnre do 105 

Reduction  in  area  after  rupture,  per  centum  of  original  section 87.  i 

Position  of  rupture ".70  from  n«ck 

Character  of  broken  narface silky  ;  tmeo  of  grannlatioii 

Elongation  of  inch  sections /. ".12,  «.so» 
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No.  3414. 


SectioiuU  area,  .20  sqaare  inch 


JEJonsatioxi 
per  inch. 


O. 
.OOOISO 
.O0O8OO 

.ooosoo 

.000700 
.000860 
.00KM5O 
.001200 
.OOIAOO 
.001650 
.  OO10OO 

.ooaooo 

.0020CIO 
.004100 
.  005100 

. oosooo 
.ooee&o 

.00T400 
.  00B1<»0 

.oooooo 

.0OOT5O 
.OIXSGO 
. 013400 
.OlSOGO 

.  oxToeso 

.01«TS0 
.021000 
.0232&0 
.O2S3S0 
.02«500- 
.  031  lOO 
.034500 
.039250 
.042&50 
.04T800 
.0650 

.oeoo 

..0800 
.1050 
.1400 


Siiooe8aiT« 

elongation 

per  inch. 


Inek. 
0. 

.000150 
.000300 
.000200 
.000200 
.000150 
.000900 
.000150 
.000200 
.000150 
.000250 
.000200 
.000900 
.001200 
.001000 
.000800 
.000760 
.000750 
.000700 
.000900 
.000750 
.001800 
.001860 
.001050 
.002000 
.001700 
.002250 
.002250 
.002100 
.003160 
.002000 
.003400 
.003750 
.004300 
.005250 
.0072 
.0050 
.0200 
.0250 
.0350 


Permanont 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snooeuive 

permanent 

aet. 


Inch. 


Bemarln. 


Initia]  load. 


Blastio  limit. 


IVnsil©  Bti^ngth. 


General  summary. 


TcMkfltKuyi  per  aaoftre  lAolK  oforiffinal  section ponnda. 

-^SRwSrttMri  inch  or oiigtoal section do... 

'  BMiB^  »ftcmii»*o««--- inch. 

^^^r^^^^S^g^gOBLmt^lsMUohmit do... 

.do — 


06.250 
50,000 
0.1050 

.001800 

TiadlanMsierat  potn*  of  Tnptura...... do....       ^065 

I  la  aiUI  iflnr  TTlTr*^*"^     T^^  «wTitnm  af  nvitrir\tk\  tw^p.titm 28.9 

P^m^^^nutar^  --- ".OSfromneok 

-  ™pi«      ----  ^  granular,  radiating  from  a  doll  spot  at  tlie  cironmferenoe 

.:. 'Ml.".22* 


iCrautare  .. 
reCMkeni 
•  «f&BchMetio»» 
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No.  3415. 
Marks,  ^^^^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Elonntion 
periiich. 

Snoceasive 
elongation 
per  inch. 

Permanent 
net. 

SncceadTe 

permanent 

set 

Total. 

^"^n-r" 

Bemafka. 

PowicU, 
200 
1,000 
2,000 
3.000 
4,000 
5,000 
6,0OU 
7,000 

Pound*. 
1,000 
5,000 
10,000 

Inch, 
0. 

.000150 
nnnann 

0. 

.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000200 
.000200 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 

15.000          .000450 
20,000    )      .000650 
26.000    ;      .000800 
30.000           .001000 
35,  000           .  001200 
40,000           .001400 
45, 000           . 001550 
40,000     '         OOIAOU 



8,030 

9.000 

.000160 
.000050 

9,200" 

ti,  400 

47.000 
48,000 
49.000 
50,000 
51,000 
S9  000 

.001650 
.001700 
.001750 
.001800 
.001900 
.002850 
.004600 
.005750 
.006500 
.0  7500 
.008150 
.009000 
.009750 
.010500 
.012400 
.014000 

.000050 
.000050 
.000060 
.000050 
.000100 
.000950 
.001750 
.001150 
.000750 
.001000 
.000050 
.000850 
.000750 
.000750 
.001900 
.001600 
.001600 
.001050 

0,000 
9.800 

10.000 
10, 200 
10, 400 

Elastic  limit. 

10,000     '        53,000 
l!),  800     ;        54.000 

11,000 
11,200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
13,200 
13,000 
14.000 
14,400 
14,800 
15. 200 
15.600 
16,000 
16.400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,270 

55,000 
56.000 
57,000 
58.000 
59.000 
60,000 
62,000 
64,000 

1 

; 

:::::;:::::::::::;:;:::: 

1 

66,000           .015600 
68, 000     1      .  017550 

1 

J 

70.000           .019250           .001700 
7A000    ;      .021650          .002400 
74.000            .0240r>0     1       .002400 

-  1 

76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,350 

.  0265(i0     ;       .  002450 

.029000 

.031900 

.035400 

.039100 

.043500 

.048500 

.0560 

.0650 

.0800 

.1300        1 

.002500 

.002900 

.003500 

.003700 

.004400 

.005000 

.0076 

.0090 

.0160 

.0500 

1 

« 

Tensile  strength. 

/ 

Gtveral  surnmary. 

Tensile  strength  per  eqnare  inch  of  original  section pounds..    96, 

Elastic  limit  per  sanare  inch  of  original  section do 51, 

Elongation  per  inch  after  rapture inch..    O.'j 

Elongation  per  inch  nnder  strain  at  elastic  limit do 00] 

Redaction  in  diameter  at  point  of  mptore do . 

Redaction  in  area  afterrnptare,  per  oentam  of  original  section i 

Position  of  rupture ".95  from  n 

Character  of  broken  sarfaoe silky,  .'lO  per  cent. :  granalar.  lH  per  a 

Elongation  of  inch  sectiaui  — - ".29*,' 
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Marks, -T.M 


r     TsM 

Diameter,  ^^505. 

SectioDal  area,  .20  square  inch. 


No.  3508, 


^ppiM  loads. 


T«taL 


Pfevaoi&ue 


BIOIL- 

per  inch. 


•  20i 

t9m 

IWi 

S.9W 
7,OCiO 

hflfiO 

Rvl* 
10.  MO 

:«,«» 

11,880 

am  ! 
Rm  I 

lil«G    . 
14,  SK 

u.ai 
UttI 
It  IK 
11  ISO 

IT.  30   I 
IT.W    * 

:•  i:«§ 

i.>.<e 
>,98e 


1,000 
S.000 

iO.000 

15k  000 

20,000 

25,000 

30,000 

its.  000 

40,000 

4%O0O 

50.000 

5U0C0 

52,000 

53,000     i 

54,000 

531.000 

50,000 

57,000 

59,000 

30.000 

00,000 

02,000 

04,000 

08,000 

06,000 

70,000 

72,000 

74,000 

78^  000 

78,000 

80,000 

«2,G00 

M.O0O 

«.O0O 

ra.eoo 

90,000 
91000 
94.000     I 
94,800     I 


perlneh.   I       »«*• 


I 


Inch. 
0. 
.000150 
.000300 
.000450 
.000630 
.000860 
.001000 
.001200 
.001350 
.001500 
.001800 
.001850 
.002100 
.004900 
.005350 
.4M6400 
.OG7I00 
.008000 
.008800 
.000690 
.010550 
.012400 
.014200 
.016250 
.  018100 
.020250 
.022650 
.O250d0 
.027600 
.OC^OOOO 
.034000 
.037750 
.042100 
.O47C00 
.051000 
.0000 
.0760 
.1000 
.1350 


Inch. 
0. 

.000150 
.000300 
.000150 
.000200 


.000250 

.002400 

.000830 

.001050 

.000700 

.000000 

.000900 

.000750 

.000900 

.001850 

.001800 

.002050 

.001850 

.002150 

.002400 

.002400 

.002550 

.003000 

.003400 

.003750 

.004250 

.004900 

.007000 

.0000 

.  0150  ' 

.0250 

.0350 


.OOOliW 
.000200 
.000150 
.000150 
.000300 


Inch. 


SuocesHive 
perraauent 


Inch. 


Iloniork.'i. 


Initial  load. 


Elastic  limit 


I  TeuHlIe  AtrcDjstli. 


General  aummary, 

T<^CAile«niigtk  per  MUJhre  inch  of  orisiDal  Motion pounds..    M,800 

BMde  loDlt  per  mai«  inch  of  criginsIaoGtion do —    51,000 

£^>BpBi«i par ladi  alter  rapmre inch..    0.2100 

^^aJBBin  per  inch  vnder  strain  at  elastic  limit do 001850 

JSHsdiMiediaBieCer  at  point  of  rapture do 085 

>^*t}aetiiB  is  ana  after  mptore,  per  centnm  of  orli(inal  section 30.7 

P««tin«fraptaie 1"  from  neck 

Cteaeter  of  broken  nirfisoe.., granular,  70  percent.;  silky,  30  percent 

Bi^ttisaeriMkaeetUma ".18,  "24* 
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TESTS   OF   IBON,    STEEL,    AND   OTHER  MATEBIAL8. 
No.  3509. 


Marks,  =«T^' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

Elonf^atiOQ 
per  inch. 

Soccessive 

TotaL 

Per  square 

eloD^tion 
per  inch. 

PoumU. 

Pounds. 

Inch. 

Inch. 

200 

1,000 

a 

0. 

1,000 

6,000 

.000100 

.000100 

2,000 

10,000 

.000250 

.000150 

3.000 

15,000 

.000450 

.000200 

4,000 

20,000 

.000600 

.000150 

6.000 

25,000 

.000750 

.000160 

6.000 

30,000 

.000950 

.000200 

7,000 

36,000 

.001100 

.000160 

8,000 

40.000 

.001300 

.000200 

9.000 

45.000 

.  OOU-W 

.000150 

10.  (HK) 

50,000 

.001700 

.000250 

10.200 

51.000 

.001750 

.000050 

10,400 

62,000 

.001850 

.000100 

10,600 

53,000 

.002050 

.000200 

10,800 

64.000 

.002800 

.000750 

11.000 

55,000 

. 003700 

.000900 

11,200 

56,000 

.004560 

.000860 

11,400 

57,000 

.005350 

.OOOHOO 

11.600 

58,000 

.006100 

.000750 

11,800 

50.000 

.007000 

.000900 

12,000 

60,000 

.007850 

.000850 

12. 400 

62,000 

.009500 

.001650 

12.800 

64.000 

.011060 

.0015.50 

13,200 

66.000 

.012750 

.001700 

13.600 

68.000 

.014400 

. 001G50 

14,000 

70,000 

.  016100 

.001700 

14,400 

72,000 

.018050 

.001050  . 

14.800 

.  74,000 

.020050 

.002000 

16.200 

76.000 

.022100 

.002050 

16.600 

78,000 

.024400 

. 002300 

16.000 

80.000 

.027000 

.002600 

16.400 

82,000 

.021^600 

.002600 

16.800 

84.000 

.032600 

.002900 

17.200 

86.000 

.035850 

.  003350 

17,600 

88.000 

.039600 

.003750 

18,000 

90,000 

.044250 

.004650 

18,400 

02,000 

.04975a 

,  00.5500 

18,800 

94,000 

.0550 

.005260 

10.200 

96,000 

.0625 

.0075 

10,600 

98,000 

.0800 

.0175 

19.900 

90,600 

.1300 

.0500 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Inch. 
0. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 





::::::::::;: 

1 

::::::::::::i  :;::::::::: 

' 

'   '     '  1 

j 

1 

1 

j 



Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orifi:inal  section pounda . 

Elastic  limit  per  sanare  Inch  of  originu  section do . . . 

Elongation  per  inch  after  rapture inch . 

Elongation  per  Inch  under  strain  at  elastic  limit do 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  centum  of  original  section 2 

Position  of  rupture ".90  from  n' 

Character  of  broken  surface granular,  60  per  cent;  dull  silky,  40  per  cc 

Elongation  of  inch  sections '•.15." 


90. 

52, 

O.l 

.001 
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No.  3412. 
Marks,  "ifll' 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
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Appliad  loads. 


ToCaL 


I  Pmmdt. 


Peraqnare 
inolL, 


200     1 

1.000 

1,000    ■ 

5,000 

2,000 

10.  OOO 

3.000 

15.000 

4,000     ' 

20.000 

Ji.000     , 

25.000 

^000 

30.000 

1,000 

35.000 

8,000    ' 

40.000 

•.ooo   , 

45.000 

•.aeo 

46.000 

9,400    ' 

47.000 

9.000    1 

48,000 

9.M0    1 

49.000 

10.  OOO 

OO.OOO 

ia.>oo 

01.000 

10.400 

52,000 

10.000    • 

53.000 

10.800    ; 

54,000 

ii,ooo   ' 

55,000 

iu:!00  . 

50.000 

11400    1 

57.000 

awo   , 

58LO0O 

11,800    < 

59.000 

U,M0    , 

fiO.OOO 

12.400  : 

r2.ooo 

12.800    > 

04.000 

U.200 

60.000 

U.I0O 

68,000 

14.100 

70.000 

14.400 

72,000 

14, 800 

74,000 

i:i,s» 

76.000 

15.480 

78.000 

16.060    , 

80.000 

16.400    , 

82.  OOO 

w.m 

84.000 

IT.SJO 

86,000 

17.000 

ii8.000 

18,000    , 

90.000 

1&400 

92,000 

18.800  ; 

94.  OOO 

111.  MO 

94.800 

Jneh. 
O. 
.000100 
.000360 
.OOOfiOO 
.000650 


.004250 
.005850 
.006350 
.007500 
.008300 
.OIOISO 

.oi:iOGo 

.013000 

.015900 

.017000 

.  020:100 

.022900 

.02S20U 

.028250 

.031250 

.034750 

.038000 

.043500 

.040750 

.057500 

.0750 

.0000 

.1200 


.001000 
.901150 
.001850 
.001550 
.001550 
.001600 
.001650 
.001650 
.001700 
.001750 
.001850 
.001850 
.001900 


Inch. 
0. 
.000100 


.000150 
.000150  ,  ,. 
000200    0. 


.000150 
.000150 
.000200 
.000200 


.000050 
0. 
.000050 
.000050 
.000100 


.001850 
'   .001000 

.001860 
I  .002000 
'   .002000 

.002400 


.002350  , 
.003000 
.003000  I 
.003500  I 
.004130  ■ 


.006250 
.007750 
.0175 
.0150 

.o:too 


Inch. 
0. 
0. 
0. 
0. 
0. 


.000050  |. 

.001100  '. 

.001250  . 

.001100  I. 

.001000  .. 
.001150 


Sncceulve 
permanent 

Mt. 


Jneh. 


Remarks. 


Initialload. 


ElaHtic  limit. 


TenAilc  strength. 


General  mmmary, 

Tiwi1«  Mtrragth  per  aqnsre  inofa  of  orisioal  aeotiou poonda..    04,800 

nwtktiBttper«qa*re  inch  of  oriicinal  section do....    54,000 

EloBcattoB  per  inch  affeerraptnre inch,.    0.1850 

El«B|{atlon  per  inch  under  atraln  at  elastie  limit do 001900 

IMnciioa  indJameter  »t  point  of  rupture do 085 

BainetMB  in  are*  after  mptnre,  per  centum  of  original  section 30.7 

PoMtioB  of  rapture ^'.90  fW>m  neck 

Ch*raet«t  of  broken  enrfaco i;ninnlar,  70  percent.;  silky,  30  per  cent. 

EloofratioBofincb  aectiona ".10,  ".27* 
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No.  3409. 
Marks,  ^^^ 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Inch. 
0. 

.000100 
.000250 
.000450 
.000000 
.000800 
.000900 
.001100 
.001350 
.001500 
.001550 
.001000 
.001050 
.001900 
.002750 
.003900 
.004900 
.005750 
.000500 
007250 
.008000 
.008800 
.009500 
.010200 
.011050 
.012500 
. 014150 
.015850 
.017850 
.020050 
.  022100 

091000 

Successive 

Permanent 
set. 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Successive 

permanent 

set. 

Total. 

Per  square 
inch. 

Pouiuia. 
1,000 
5.000 
10,000 
W,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
.W.OOO 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62.000 
64,000 
66.000 
AR  nnn 

elongation 
per  inch. 

lleoiarks. 

Pound*. 
200 
1,000 
2,000 
3.000 
4.000 
5.000 
6.000 
7.000 
8,000 
9.000 
9.200 
9,400 
9.600 
9,800 
10,000 
10,200 
10.400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12.000 
12,4C0 
12,800 
13,200 
13  600 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000200 
.000100 
.000200 
.000250 
.000150 
.000050 
.000050 
.000050 
.000250 
.000850 
.001150 
.001000 
.000850 
.000750 
.000750 
.000750 
.000800 
.000700 
.000700 
.000850 
.001450 
.001650 
.001700 
.002000 
.002200 
.002050 
.002800 
.002100 
.002850 
.003400 
.004250 
.005000 
.004600 
.004900 
.007000 
.0060 
.0200 
.0500 

ImeK 
0. 

Initial  load. 





Elastic  limit. 

14,000     ;        70,000 
14,400    1        72,000 
14  800     1         74  0«)0 

15,200 
15,600 
16.000 
16.400 
16,800 
17, 200 
17,000 
18.000 
18,400 
18,800 
10,OdO 

76,000    ;      .027000 
78  OOO     '       .0%)»iA 

80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
95,400 

.033250 

. G37500 

.042500 

.047100 

.052000 

.059000 

.0660  • 

.0850 

.1350 

Teiisilt^  strength. 

General  summary. 

Teosilo  strength  per  square  inch  of  original  section pounds. .    95, 

Elastic  limit  per  square  inch  of  original  section do 48. 

Elongation  per  incii  after  rnptore inch. .    0. 2 

Elongation  per  inch  under  strain  at  elastic  limit do 001 

Roduction  in  diameter  at  point  of  rupture do 

Reduction  in  area  after  rupture,  per  centum  of  original  section 3 

Position  of  rupture ".90  from  » 

Chaiactcrof  broken  surface •! 

Blonpation  of  inch  sections ".14,  ". 


TESTS  OF  IBON,    STEEL,   AND   OTHER   MATEBIAL8. 
No.  3816. 

DtBtneter,  ".505. 

Sectional  area,  .20  sqaare  inoh. 
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/ 


I 


General  eummarff. 

^»B«Ui  Tier  •aoAre  inch  of  original  section pounds . .  107, 050 

S^p«iqiM««  inch  of  original  section do  ...    55,000 

^^^SrfaShfcffcer rapture Inch..    O.ISJO 

.pirSS  under  amin  at  elastic  limit do 001960 

indiameter  at  point  of  raptnie do 0»5 

aflormplaxv.  per  oentom of  oflglnal seetloB 34.0 

VMO  from  neck 

w« gnnnUr}  silky  center 

rr. ".a*.  ".16 


130  TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Marks,  wEj^ ^ 

Diameter,  "MS. 

SectioBal  area,  .20  square  inch. 


Applied  loads. 

TMAm^VAM^Mk 

Snooeaaive 
elongatlan 
perlnoh. 

Permanent 
aet. 

Saooeaaive 

permanent 

aet. 

TotaL 

Peraqiiara 
Inok. 

per  Inch. 

Remarta. 

Poundt, 
200 
1.000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,UOO 
10,200 
10,400 
10.600 
10,800 
11.000 
11,200 
11,400 
11,600 
11,800 
12.000 
12.400 
12.800 
13.200 
13,600 
14.000 
14,400 
14.800 
1^200 
16,600 
16.000 
16.400 
16.800 
17.200 
17.600 
18,000 
18,400 
18.800 
19,200 
19.600 
20,000 
20,400 
20,800 
20,890 

P&undg, 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80.000 
8^000 
40.000 
46,000 
60,000 
61.000 
62.000 
68.000 
64,000 
66,000 
66.000 
67.000 
68,000 
59,000 
60,000 
62.000 
64.000 
66,000 

JndL 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
.001300 
.001500 
.001650 
.001700 
.001750 
.001850 
.001950 
.002200 
.002600 
.003000 
.003500 
.004160 
.004900 
.006600 
.008000 

OOQfiOO 

IndL 
0. 

.000100 
.000200 
.000160 
.000150 
.000200 
.000160 
.000150 
.000200 
.000200 
.000150 
.000060 
.000050 
.000100 
.000100 
.000260 
.000300 
.000500 
!000600 
.000650 
.000750 
.001600 
.001500 
.001500 
.001600 
.001400 
.001650 
.001700 
.001900 
.002500 
.002100 
.001650 
.002000 
.002400 
.002600 
.003250^ 
.008850 
.003900 
.004500 
.005600 
.0080 
.0106 
.0146 
.0200 

Jnek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

Klaatio  limit. 

68,000    I      .011100 
70,000    1      .012500 
72,000    1      .014150 
74,000    ;      .016850 
76,000    1      .017750 
78.000          .020250 
80.000          .022350 
82.000          .024000 
84.000          .026000 
86,000          .028400 
88.000          .031000 
90.000           .0312110 

92.000 
94,000 
96,000 
98.000 
100,000 
102.000 
104.000 
104,460 

.038100 

.042000 

.046500 

.062000 

.0600 

.0706 

.0860 

.1050 

• 

Tenaileatrength. 

General  summarjf. 

Tensile strenfl^h  per  aqnare  inch  of  original  aeotion pounds..  lO* 

ElaaUolimlt.  per  square  inch  of  original  aeotion ^ do —    6 

Elongation  per  inch  after  mptore inch.,    o 

Elongation  per  inch  nnder  strain  at  elasUo  limit do O) 

Bednotion  in  diameter  at  poiot  of  niptore do — 

Reduction  in  area  after  rapture,  per  oentom  of  original  aeotion 

Poaition  of  rupture l'M6fromi 

Chftraoter  of  broken  anrfaoe ailkytgranalarateironmfen 

Elongation  of  inch  aeotiona ".21* 


III:' 


!■! 


TESTS  OF   IBON,    STEEL,    AND   OTHEB   MATERIALS. 
No.  3608. 

Diameter,  ".505. 

Sectional  area,  .20  sqnare  inch.  * 


12.5 


per  inch. 

Inch. 
0. 

.000150 
.000300 
!000450 
.000659 
.000650 
.001000 
.001200 
.001350 
.OOK-HW 
.001800 
.001869 
.002100 
.004500 
.005350 
.006400 
.007100 

.'008900 
.000650 
.010550 
.012400 
.014200 
.016250 
.018100 
.020250 
.022650 
.025050 
.027600 

.onoooo 

.034000 

.037750 

.042100 

.O47C00 

.051000 

.0600 

.0750 

.1000 

.1350 

SucoeMivo 
clonntion 
per  ineh. 

Ineh. 
0. 

.000150 
.000300 
.000150 
.000200 
.000200 
.OOOLW 
.000200 
.000150 
.000150 
.000300 
.000060 
.000250 
.002400 
.000850 
.001050 
.000700 
.000900 
.000000 
.000750 
.000900 
.001850 
.001800 
'  .002050 
.001850 
.002150 
.002400 
.002400 
.002550 
.003000 
.003400 
.003750 
.004250 
.0(M900 
.007000 
.0060 
.0150 
.0250 
.0350 

Pernmnent 
eot 

Ineh'. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Snocoiifiive 

! 

TaUL 

PerMiaare 

PMmdM. 
1.000 
ft.  000 
iO.000 
15.000 
20,000 
25,000 
39.000 
35,000 
40.000 
45.000 
50.000 
51,000 
52,000 
53.000 
54.000 
55,000 
59,000 
57,000 
58,000 
59.000 
60,000 
62.000 
64,000 
66.000 
68,000 
79.000 
72,000 
74.000 
76,600 
78,000 
89.009 
82.000 
84.009 
86.000 
^000 
90,009 
92.009 
94.000    ; 
94,800 

perniADent                Iloinork^. 
set. 

•  209 

l«i90 

Inch. 
0. 

Initial  loiul. 

«»600 

a;  609 

4«609 

5,609 

6^009 

7. 909 

aooo 

1       it.909 

19,000 

10.900 

Ebiiilio  limit 

•     19.499    ' 

i     1A.  600     , 



]9,8W     • 

11,090 

11,300 

11.499 

11.600     ' 

11.800    : 

12L400    ■ 

1 

12.890 

i     13,209 

1     1^990     ' 

,     14,990 

. 

1     K40O     > 

14,800 

is^aoo  . 

U609    ' 

1 

I%909 

, 

1     16^490 

1  i%m 

, 

17.300 

17, 9M 

1 

ri    18.099 

'    18.490 

•     U890 

1^990 

1 

Ten8iIeiitrrDj{tl».             ' 

General  summary, 

Tentile  ttnagUik  p«r  aqnare  inch  of  original  section pouDdfl. .    94, 800 

Baste  liait  per  square  ineh  of  oiiicimu  section do r»l,  000 

"" ^'  I  per  Ineli  nfkernptnre inch..    0.2100 

I  per  ineh  andar  strain  At  elMtlo  limit do 001850 

liodiametOTatpointofmptare do 085 

I  hi  area  aAer  rapture,  per  oentnm  of  original  section 30.7 

PostioBefrDptinne l"fh)inneok 

Character  of  nwken  aarliBee.., granular,  70  percent;  silky,  SOtercont 

EbBgatisBofiMkMetiinw ".IK,  ".24* 


132  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3603. 
Marks,  ^T^M*^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Peraqnare 
inch. 


Elongatttm 
I>erinch. 


Saocesaivo 
eloDfratlon 
I>er  inch. 


Permanent 
aet. 


Sacceaaive 

permanent 

aet 


Remarks. 


Poundf. 

200 
1,000 
2,000 
8,000 
4.000 
6,000 
0,000 
7,000 
8,000 
9,000 

o,auo 

0,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400i*. 
12,800 
13,200 
13.600 
14,000 
14.400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18.800 
10,200 
10,600 
19,710 


Pounds. 

1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30.000 
35,000 
40,000 
45.000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52.000 
53,000 
64.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
00.000 
02.000 
94,000 
06,000 
98,000 
98,550 


Inch. 
0. 

.000100 
.000300 
.000500 
.000650 
.000850 
. 001000 
.001150 
.001350 
.001500 
.001550 
.  001600 
.001650 
.001700 
.001800 
.001900 
.002100 
.003000 
.003900 
.004750 
.005300 
.005800 
.006350 
.007250 
.008000 
.009850 
.011350 
.013250 
.015050 
.017000 
.018900 
.020750 
.023100 
.025360 
.027900 
.031000 
.034500 
.03S000 
.042750 
.  047250 
.052500 
.0625 
.0750 
.0050 
.1400 


Inch, 
0. 

.000100 
.000200 
.000200 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 
.000050 
.000050 
.000100 
.000100 
.000200 
.000900 
.000900 
.000850 
.000550 
.000500 
.000550 
.000900 
.000750 
.001850 
.001500 
.001900 
.U01800 
.001950 
.001900 
.001850 
.002350 
.  002250 
.O0J55O 
.  003100 
.003500 
.003500 
.004750 
.004500 
.005250 
.0100 
.0125 
.0200 
.0450 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  atren^  per  aqnare  inch  of  orifcinal  section ponnds. 

Elaatio  limit  per  sqaare  inch  of  original  section do 

Elongation  per  incn  after  raptaro inch . . 

Elongation  per  inch  nnder  at  rain  at  elastic  limit  do 

Beduction  in  diameter  at  point  of  mpture      do 

Kodnction  in  area  arter  rupture,  per  centum  of  original  section 

Position  of  mptore 1"  fton 

CJharaoter  of  broken  snrfaoe,  granular ;  dull  apot  at  the  circomferanca.    Opened  oraoka  in  aurl 

atem. 
Elongation  of  inch  aeotiona 'M2 


TBSTa  OF  IBON,    STEEL,    AND   OTl^ER  MATERIALS. 

^  «.  ^0-  3534. 

M»rks,  « W 

Seetional  turet^  .20  sqaare  inch. 
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SuiOoesBiTe 
elomntioii 
porlnoh. 


permaaent 


0. 

.000100 
.OOOlfiO 


.000150 
.000150 
.000150 


.000160 
.000150 


Jildk. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 
a 


InitlAlIoitd. 


.000050 
.000060 

.000150 


XUttlo  Unit. 


.001250 
.001160 


.001250 
.001200 
.001200 
.001750 
.001750 
.001600 
.001050 
.002050 
.001000 
.001850 
.002450 
.0S2550 
.002950 
.002860 


.0700 
.0890 
.1250 


.004250 

.005100 

.006250 

.0100 

.0075 

.0150 

.0400 


Tensile  etrengtlL 


TeHaifliie«ct]&9«r  square  inch  of  original  section poonds..  101,200 

^       Btb^peritrasTO  inch  of  original  section do....    M^OOO 

tttett  nviBcb  After  rupture inch..    0.2000 

BMTtneb  under  Btr*in  at  elastic  limit do 001800 

,  ___!  m  «ttnmeter  At  point  of  raptors do 115 

SotfaetloQ  fa  ax«a  after  rapture,  per  oentnm  of  OKiginalaeoUon 40.8 

lef  rovtone ".40flromneok 

'  ef  broken  anrfjsoe silky 

«'.28*,".12 


-■1 .  • 


134  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  3635. 
Marks,  «^xf5i^ 
Diameter,  '^505. 
Sectional  area,  .20  sqaare  inch. 


Applied  loada. 

Slongatlon 
perlneh. 

SacceetlTe 
elongatloii 
perlnoh. 

Permanent 
•et. 

Sneoeesire 

'    set 

BanuffkB. 

Total. 

Per  square 
ioob. 

Pounds. 

200 
1,000 
2.000 
3,000 
4.000 
6.000 
6,000 
7,000 
8(000 
9,000 
10,000 
10.200 
10.400 
10,600 
10,800 
11.000 
11,200 
11.400 
11,600 
11,800 
12,000 
12,400 
12,800 
13.200 
13.600 
14.000 
14,400 
14,800 
15.200 
15,600 
16,000 
16,400 
16.800 
17, 200 
17.600 
18,000 
18,400 
18, 8H0 
19,200 
19.600 
20,000 
20,890 

Pounds.  • 
1,000 
5.000 
10.000 
15,000 
20,000 
25, 0<  0 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52.000 
63,000 
54,000 
65,000 
6H,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,  000 
76,000 
78,000 
80.000 
82.000 
84.000 
86.000 
88,000 
90.000 
92,000 
HOOO 
96,000 
98.000 
100.000 
101,960 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
.001300 
.001500 
.001650 
.  001700 
.001800 
.001850 
.001900 
. 001050 
.002450 
.003500 
.004400 
.005400 
.006200 
.007550 
.009000 
.010900 
.012500 
.014200 
.015900 
,017760 
.  020000 
. 021750 
.  023700 
.  026200 
.020:00 
.032150 
.035000 
.038900 
.043250 
.048000 
.054600 
.063000 
.0860 
.1160 

Inch, 
0. 

.000100 
.000200 
.000160 
.000160 
.000200 
.000160 
.000160 
.000200 
.000200 
.000160 
.000060 
.000100 
.000060 
.000050 
.000050 
.000500 
.001050 
.000900 
.001000 
.000800 
.001350 
.001450 
.001900 
.001600 
.0(n700 
.001700 
.001860 
.002250 
,001750 
.001980 
.002600 
.002900 
.003050 
.002860 
.003900 
.004350 
.004760 
.006600 
.0084 
.0220 
.0300 

Jiidk. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

InltialliMd. 
ElMtio  limit 

TenaOe  atrvngth. 



Oentral  Bummarif. 

TeDsile  strength  per  square  ir oh  of  original  section pounds..  101, 9i6 

Elastic  limit  per  Bciaare  inch  of  original  section do 66,  OC 

Elongation  per  inch  after  mptare inch..    0. 15C 

Elongation  per  inch  nnder  strain  at  elastic  limit do OOlOfi 

Kedaction  in  diameter  at  point  of  rupture do Oi 

Reduction  in  area  after  rupture,  per  centum  of  origioal  section 20. 

Position  of  rupture 1".  06  from  nee 

Characterofbroken  surface,  granular;  ndiatingfroqiadnllspotattheoiioamferenoe.    Opened  crack 

in  the  surface  of  stem. 
Elongation  of  inch  sections * "A0,".2L 


TESTS  OF  mON,   STEEL,   AND  OTHEB  MATEBIALS. 

No.  3616. 

Marks,  «T?1&' 

Diameter,  ''.505. 

Sectional  area,  .20  square  inoh. 
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Applied  loads. 


TotaO. 


Per  aooare 
incii. 


Slancation 


SaooeMive 
dongatian 
petlnoh. 


Peimanent 
set. 


8aoo«8«lT« 


i,«o 

3,«00 
4^000 
S»O0O 

7.000 

O^OuO 

;     10,000 

■     lOi^OO 

2)0^400 

I     10.0WI 

IO.800 

11.000 

ixaoo 

11.400 
11,000 

12,0  O 
12.400 
12,600 
1%300 
13,680 
14.000 
UL400 

i4»eoo 

15^200 

io»ooo 

10.400 
10.800 
17.200 
17,  too 
l&OOO 
laMO 

lasoo 

1OL20O 

ucooo 

2i^«M 
20. 400 
20,800 
21,  MO 
21,410 


1«000 
S,000 

10,000 
15,000 
20,UOO 
23,  COO 
30,000 
^000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
60.000 
57.000 
58^000 
50,000 
00,000 
02,000 
64.000 
66.000 
08.000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
94.000 
96,000 
98,000 
100.000 
102.000 
104,000 
1O6L00O 
107,050 


JndL 
0. 

.000160 
.000250 
.OOOiSO 


.000750 
.000060 
.001100 
.001800 
.001450 
.001600 
.001700 
.001750 
.001800 
.001850 
.001060 
.002300 


.003350 
.0080U0 
.004:>50 
.006150 
.U07800 
.009500 
.011050 
.012650 
.013650 
.015300 
.017000 
.018750 
.021000 
.023250 
.025300 
.027550 
.020650 


.035000 

.03M50 

.042000 

.047250 

.052750 

.050260 

.0050 

.0850 

.U50 


IfldL 
0. 

.000160 
.000100 
.00'I200 
.000160 
.000150 
.000200 
.000150 
.000200 
.000160 
.000150 
.000100 
.000050 


0. 
0. 
0. 
0. 
0. 

t. 

0. 
0. 
0. 


IndL 
0. 


InitUlhwd. 


.000100 
.000850 
.000500 

.000690 
.000550 


XlMticUmlt. 


.0014 

.001650 

.001700 

.001550 

.001600 


.001050 

.001500 

.001760 

.002250 

.002200 

.002050 

.002250 

.002100 

.003000 

.002350 

.OOMttO 

.003960 

.005250 

.005500 

.006600 

.005750 

.0200 

.0300 


Tenaile  strangth. 


General  Bummary. 

9  ttnogOx  per  square  inch  of  oriffinsl  aection poiiDds . .  107, 050 

»i— f**^  limit  per  squire  inch  of  origtnsl  Bection do —    55, 000 

EIoBfltfiMi  per  ixieli  Alter  rapture Inch..    O.lRiO 

sS^^on  per  inch  under  euain  St  elMtio  limit — do 001050 

Sednetioa  in  diameter  at  point  of  rupture   •-•■-•%••-••,- iiv^ ****"•       i?^ 

BednetiaB  In  are*  aftermptnie,  per  oentum  of  original  teetioa 34.0 

lof  nmtoxo IMOfhwnneck 

rof  tfrokeomflMe ^ granulan  aUkj center 

I  ef  laoh  seoHoni • ".21*.  ".16 

H.Bx.46 9 
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Ka  3640. 

Marks,  ««£' 

Diameter,  '^506. 

Sectional  area,  .20  sqaare  inch. 


Applied  l<Md8. 

permoh. 

SaooeasiTB 
elonntloii 
perlnoh. 

Pennanent 
set 

Soooenfre 

permanent 

•et 

TotaL 

Per  sqaare 
inch. 

Bemarin. 

Poundt. 
200 
1.000 
2,000 
8.000 
4.000 
6,0tO 
6,000 
7,000 
8.000 
9.000 
10.000 
10, 200 
10.400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
1I,H00 
12,000 
12,400 
12,800 
13.200 
13,600 
14.000 
14,400 
14,800 
15,200 
15,600 
16.000 
16,400 
16,800 
17,200 
17,600 
18,000 
18.400 
18,800 
10, 010 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,0o0 
80,000 
85,000 
40,000 
46,(00 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
5P,000 
69.000 
60,000 
62,000 
64,  (KX) 
66,000 
68,000 
70,000 
72,000 
74,   00 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
8K,000 
90.000 
92,000 
04,000 
96,050 

Inek. 
0. 

.000160 
.000300 
.000600 
.000650 
.000800 
.001000 
.001160 
.001300 
.001450 
.001650 
.001700 
.001800 
.002000 
.004000 
.005500 
.006500 
.007500 
.008250 
.009000 
.010000 
.0122.'»0 
.014200 
.016050 
.017850 
.020000 
.022000 
.  024300 
.  0J7360 
.030600 
.033600 
.037500 
.041100 
.047250 
.053750 
.059.VOO 
.074750 
.1000 
.1550 

Inch. 
0. 

.000160 
.000160 
.000200 
.000160 
.000150 
.000200 
.000160 
.000150 
.000150 
.000200 
.000050 
.000100 
.000200 
.002000 
.001600 
.001000 
.001000 
.000750 
.000750 
.001000 
.002260 
.001950 
.001850 
.001800 
.002150 
.002000 
.002300 
.003060 
.003250 
.003000 
.003900 
.003000 
.006150 
.006600 
.005760 
.015250 
.025250 
.0650 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

Elaetio  limit 



Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    05,  < 

Elastic  limit  per  sqaare  inch  of  originalseotion do  ...    52.« 

Elongation  per  inoli  after  rapture inch..    0. 1 

Elongation  per  inch  under  strain  at  elastic  limit do OOl; 

Redaction  iu  diameter  at  point  of  rapture do i 

Reduction  in  area  after  rapture,  per  centum  of  original  section —        IT 

Position  of  rupture ".80  from  oc 

Character  of  DToken  aur&oe granular;  dull  flaky  eccentric  a] 

Elongation  of  inch  sections 'M3,  ".: 


H 
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!  J!  !l 


No.  3502. 


Diameter,  '^505. 

dectional  area,  .20  aqnare  meh. 


*i 


l^bdloada. 


TitiL 


%«!« 

Kmt 

*nm 
km 

i,«oo 

7,001 

«,IOO 
10,  r  M 

10,  IM 

i^m 
mm 

%im 
a  aw 

n.m 

nm 

HM 

14,001 

Irani 


}%m 


Trr  mnmt» 


vtmm 


mooe 

4^  MO 
^000 
S&MNI 

Hooo 
£7^000 

5^000 

«o,ooo 

tJVOOO 

moog 

TB^OOO 

TliOOO 

TB^dOO 
MLCKW 
891  WO 
81.  000 
H^OIIO 

•0,000 
l«,OCW 
9^000 

M^aO«|j 


JadL 

a. 

.000100 
.acMK)i50 
,000450 


.DOIIMO 
.OUllbO 

.ooiaua 
.u&noo 

.CKllBiO 


«0O4OQ0 


.0O714KI 
.CWWKKJ 
.DU»0OO 


.011300 

Ol4&*iO 
.0101)00 
.OiaiMlO 

.O33A00 
.029060 


,032400 

.  o:i%2^ 
.  ajf«ioo 

.  04^^300 

.04tNS0D 

,0557&O 

,0050 

.0^00 

,  11«0 

am 


eldili^tiaii 


0. 
.000100 

.000200 

.0001  CM 
.CJU0160 
.OfiOSSO 
.OOOISO 

.  0007:^ 

.001400 


.OQOiflO 
.0008.10 

:<mim 
,Oooi)0£r 

.OOIOQO 

.mitm 
.mam 

.0(118^ 
.  OU2050 

.OU210Q 


.oossso 

-002760 
,W3«0 
.0O2g5O 
.0037*0 
*004$00 


.0097SO 
*0092W 
.O'iKJO 
.03110 


FuriDMieot 


0, 

0, 
0. 
0. 
0, 
0. 
0. 
0. 

ft 


Sno«5e«lT8 
perTDMisfit 


imth. 


Ill1U«llnaa. 


tlmlL 


|lDiaull0StraaKth. 


_  ^ jtoch of  mdiftoftl section ...... poiimlH..    Be^OOQ 

'  lutitntia ^ .........IfleU..    oaiWO 

itrain  at  €lA»tioUiBit ..—..-.—.-- -.-^ ^—  *****U2 

olutorrupture    „,,.„., ...*.-...—  ..-. ..00  ---        ♦««» 

MtBifo,  per  c^ntnni  of  origtonl  naotlon — .„...,,..,*.,,,*,..*.. ....         34. 0 

„_':...__ .,..'M>Srrnmtit;ik 

iCtt,ip*iioi*r.iso  per  ceat,;  ftilky*40  p«r  cent.    Opeoed  oraoks  in  Btirfai;o«f 

.iofiiifih««til»i,-,.-™..-. - * '.00. -.26- 


138  TE8T8   OF  IBOF,  STEEL,  AND   OTHEB   MATERIALS. 

No.  366^ 
Marks,  »?tf 
Diameter,  ",505. 
Sectional  area,  J20  square  inch. 


Applied  kMdA. 

EloDntion 
per  inch. 

SaeccMiTB 
eUmntion 
per  inch. 

Permftnent 
aet. 

SuooeasiTe 

pemMBflnt 

•et. 

Bamuk*. 

ToUL 

Persqnare 
inob. 

Pounds. 

200 

1.000 

2,000 

3.000 

4.000 

5, 0(H) 

6,000 

7,000 

8,000 

9.000 

10,000 

10, 200 

10.400 

10.600 

10,800 

11,000 

11.200 

11,400 

11.600 

11,800 

12,000 

12,400 

12.K00 

13. 200 

13, 000 

14,000 

U,4'» 

U.  HOU 

15,200 

15,000 

16,000 

16,400 

16.800 

17, 200 

17,600 

18.000 

18,4i!0 

18.8U0 

19.200 

19,600 

20,0U0 

20,400 

20,640 

Pounds. 

1.000 
6,000 
10,000 
16,000 
20,000 
25,000 
30.000 
35.000 
40,000 
4.\000 
50,000 
51,000 
52,000 
53,000 
54,000 
5.5,000 
66,000 
57,000 
58.000 
69,000 
60,000 
62,000 
64,000 
60.000 
68,000 
70,000 
72,000 
74, 000 
76.000 
78.000 
80,000 
82.000 
8^000 
80.000 
88.000 
90.000 
92.000 
94.000 
96,000 
08,000 
100,000 
102,000 
103,200 

Inch, 
0. 

.000100 
.000300 
.000450 
.000650 
.000800 
.001000 
.001150 
.001360 
.001500 

.oon-w 

.001800 

.001850 

.001000 

.001950 

.002000 

.002150 

.002400 

.002700 

.003500 

.004350 

.000050 

.007900 

.009000 

.010950 

.012600 

.014350 

.0159.50 

.017750 

.019000 

.021600 

.024000 

.026100 

.(28500 

.031400 

.034750 

.038500 

.042350 

.047600 

.053750 

.0625 

.0800 

.1100 

Inch. 
0. 

.000100 
.000200 
.000160 
.000200 
.000160 
.000200 
.000150 
.000200 
.000150 
.000260 
.000050 
.0000.M) 
.000050 
.000050 
.000050 
.000160 
.0002^ 
.000300 
.000800 
.000850 
.001700 
.001850 
.001100 
.  001950 
.001660 
.001760 
.001600 
.001800 
.001850 
.002000 
.002400 
.002100 
.002400 
.002900 
.003350 
.003750 
.003850 
.005250 
.006150 
.008750 
.0175 
.0300 

JndL 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 

Jneh. 
0. 

TnitiallcMd. 

EUstioUmit 

1 

Tensile  stxength. 





General  summary. 

Tensile  iitrenfcth  per  sqoftre  Inch  of  original  section poaods..  103,21 

Elastic  limit  per  square  inch  of  original  section do  ...    5j.0t 

BloDgation  per  inob  after  rnptnre inch..    0. 19.' 

Elongation  per  inch  nnder  strain  at  elastic  limit do 0020< 

Heduction  in  diameter  at  point  of  rnptnre do 1( 

Reduction  in  area  after  rnptnre,  per  centum  of  original  section 37. 

Position  of  mptnre ".TOfhnnnec 

Cbaracter  of  broken  surface silk 

Elongation  of  inch  sections ".28^, 'M 
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No.  3534. 

Marks,  ^xfi' 

Diameter,  ''505. 

Sectional  area,  .20  sqaare  inch. 


1 

pwuioli. 

BueooMlTe 
eloiuntioii 
perlnofa. 

Mt. 

BaooeMlTB 

penmineiit 

set. 

Komwlw, 

TotaL 

Perwniftre 
inch. 

Pvmtd*. 
200 
1,000 
2,000 
3.000 
4.000 
5,000 
6.000 
7,000 
K.C00 
8,000 
10  noa 

P&undt. 
1,000 
5.000 
10,000 
15,000 
20.000 
25^  000 
30.000 
35.000 
40.000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
56,000 
57,000 
58,000 
59.000 
60.000 
02.000 
64.000 
86,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80.000 
82.000 
84.000 
86.000 
88,000 
90.000 
92.000 
94.000 
96.000 
98,000 
100.000 
101,200 

Indh, 
0. 

.000100 
.000250 
.000450 
.000650 
.000800 

AAACKUI 
.UVUVaW 

.001100 

.001300 

.001460 

.001600 

.001660 

.001700 

.001750 

.001800 

.001950 

.002750 

.004000 

.005150 

.006100 

.007350 

.008560 

.009750 

.011500 

.013250 

.014850 

.016800 

.018860 

.020750 

.022600 

.625050 

.027600 

.030550 

.033400 

.036900 

.041160 

.046250 

.052500 

.0625 

.0700 

.0850 

.1250 

Inch. 

0. 

.000100 
.000150 
.000200 
000200 
;  000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000060 
I0OOO6O 
'000050 
.000060 
.000150 
.000800 
.001260 
.001160 
.000960 
.001250 
.001200 
.001200 
.001750 
.001750 
.001600 
.001950 
.002060 
.001900 
.001850 
.002450 
.002550 
.002950 
.002850 
.003900 
.004250 
.005100 
.006250 
.0100 
.0075 
.0150 
.0400 

JflMft. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 
0. 

Inth. 
0. 

InitlAlIOAd. 

XlMtio  limit 
Ten«ile  strengtlL 

10,200 

10,400 

1  Id  am 

10,800 
11 000 
11,200 
11,400 
11,600 
11,800 
12.000 
I^4«0 

ii»o 

J3,2O0 
11 OM 

!  iiooo 

li409 

ii,fm 

'  i^  ^ 

'  15.606 

l&OlO 

16,410 

i&eee 

17.200 
17.600 
18,  OW 
18,406 
18,800 
19;  300 
19,600 
2l,ejO 
20.240 

General  $HMmary, 

Inakatnofth  per  aqnareinoh  of  original  section pounds..  101,200 

J^Iutieliioit  per  sqaare  inch  of  original  section do....    64,000 

AlofigatioQ  per  inch  after  rupture inch..    0.2000 

2J<agaUon  per  inch  under  strain  at  elastic  limit ^..-..do 001800 

Sfrlmtioa  in  diameter  at  point  of  mptore do 115 

SidaetioQ  in  area  after  raptnie,  per  centum  of  oriffinal  section ••       40.3 

Poation  of  rapture -VT. ? ".40  from  neck 

Ch&ncter  of  broken  surface silky 

K^»P»ioeofinchaectloiw ".28»,".12 
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Ko.  3506. 

Marks,  'i^' 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


AppUed  loftdB. 

Elongatioii 
perlbch. 

Suocessitre 
per  inch. 

Permanent 

set. 

pennanent 
set. 

Bemarks. 

TotaL 

Persqaare 
inck. 

Poundt. 
200 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7.000 
8,000 
0.000 
10,000 
10.200 
10.400 
10.600 
10.800 
11,000 
11.200 
11,400 
11,600 
11.800 
12,000 
12,400 
12.800 
13.200 
13.600 
14,000 
14,400 
14.800 
J5,200 
16,600 
16,000 
16,400 
16,800 
17.200 
17.600 
18,000 
18,400 
1«,800 
19.200 
19,600 
19.960 

Poundt. 
1,000 
5,000 
10,000 
15,000 
2C,000 
25,000 
80.000 
36,000 
40.000 
4\000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57.000 
58.000 
59.000 
60,000 
62.000 
64.000 
66.000 
68.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
81.000 
86,000 
88.000 
00,000 
02,000 
94.000 
96,000 
98,000 
09,800 

Ineh, 
0. 

.000100 
.000250 
.000450 
.000600 
.000750 
.000950 
.001100 
.001250 
.001450 
.001600 
.001650 
.001850 
.002000 
.002250 
.002600 
.003150 
.004100 
.004900 
.005650 
.006500 
.008050 
.009750 
.011600 
.013250 
.  015100 
.017000 
.019100 
.021100 
.023400 
.025000 
.028500 
.031750 
.035050 
.038500 
.048400 
.048600 
.0560 
.0626 
.0800 
.1150 

Inch. 
0. 

.000100 
.000160 
.000200 
.000150 
.000160 
.000200 
.000160 
.000160 
.000200 
.000150 
.000050 
.000200 
.000150 
.000260 
.000360 
.000550 
.000950 
.000800 
.000750 
.000850 
.001650 
.001700 
.001750 
.001760 
.001860 
.001900 
.002100 
.002000 
.002300 
.002500 
.002600 
.003260 
.003300 
.003460 
.004900 
.005100 
.0065 
.0075 
.0176 
.0350 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  load. 
Tenaile  strength. 

.••■•■•••«•• 

............ 

t 



General  eummary. 

Tensile  BtrenKih  per  square  inch  of  oriffinal  section pounds..    99, 8( 

Rlastiolimitpersqnareioc  I  of  original  section do 51, 0( 

ElonKstion  per  inch  after  rupture inch..    0. 20< 

Elongation  per  iDoh  under  strain  at  elastic  limit do 0016.' 

Redact  ion  in  diameter  at  point  of  rupture do l( 

Reduction  in  area  Af((  r  rupture,  per  centum  of  original  section 37. 

Ponition  of  rupture l"from  nei- 

Character  of  broken  surface silky;  tnuse  of  granulatio 

Bloogation  of  inch  sections ".24*,  ".] 


1S8T8  OF  IBON,  STEEL,  AND  OTHER  MATERIALS. 
No.  3629. 

IHameteT,  ".505. 

Sectional  area,  .20  sqnaro  inch. 


141 


Saooeaftve 
elongstion 
perinoh. 


Jtuh, 
0. 
.000100 


.000160 
.000160 
.000800 
.000200 
.000160 
.000160 
.000150 
.000200 
0. 


.001750 
.000760 
.000560 

.oooeoo 


.000750 
.000660 
.001760 
.001050 
.001500 
.001760 
.001850 
.002150 
.001850 
.001850 
.002250 


.003100 
.002760 


.003560 


.0200 


Pennanent 


IndL 
0. 
0. 

a 
a 

0. 
0. 
0. 
Ol 
0. 


Snoee— ire 
penaanenft 


Inch. 


Ttomarlw, 


XnitfiJloiid. 


XlMtioliait 


Twiaile  iteengtli. 


Gmeral  tummtury. 


t  Inob  of  orlgbial  seetloii 


pounds..    80.600 


4 


mailliilll  l)r~    T^*T'_.~~r_iaii      inch..    0.2200 

"^^ffSSSt^tt^^t^frapf^ do...      .115 


I  neck 
_  .dlky 
..''.«7»,".17 
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Ko.  3630. 
Marks,  '%^' 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Blongatlon 

Total. 

Per  square 
inch. 

per  inch. 

Potmdf. 

Pounds. 

Inek. 

200 

1,0C0 

0. 

1,000 

5,000 

.000100 

2,000 

10,000 

.000300 

3,000 

I5.0U0 

.000450 

4,000 

20, 000 

.000600 

5,000 

2\000 

.000800 

6^000 

30,000 

.001000 

7,000 

35,000 

.001150 

8,000 

40,000 

.001300 

0,000 

45,000 

.  001500 

10,000 

50, 000 

.  001650 

10,200 

51,000 

.001650 

10,400 

62,000 

.001700 

10,600 

53,000 

.001750 

10,800 

54,000 

.001850 

11,000 

53.000 

.001900 

11,200 

56,000 

.  ou20(;o 

U,400 

57,0OiJ 

.  0033'J0 

11,600 

58,000 

.004400 

11,800 

50,000 

.005400 

12,000 

60,000 

.006350 

12,400 

02,000 

.008050 

12,800 

64,000 

.009750 

13,200 

66,000 

. 011400 

13.600 

68,000 

.013050 

14,000 

70,000 

.  Ol47.-iO 

14,400 

72, 000 

.016800 

14,800 

74,  OlO 

.019000 

15,200 

76.000 

.021800 

l.\600 

78,000 

.023900 

16,000 

80,000 

.027000 

16,400 

82,000 

.029J50 

16,800 

84.000 

.031750 

17,200 

86,000 

.034900 

17.600 

88,000 

.037900 

18,000 

90,000 

.041600 

18,400 

02,000 

.040600 

18,800 

94.000 

.053000 

19,200 

96,000 

.061600 

19,600 

98.000 

.O73.'i00 

20,000 

100,000 

.0950 

20,120 

100,600 

.1150 

SoeceeslTe 
elonii^ation 
per  inch. 


Permanent 
set. 


SaoceestTA 
permanent 
set. 


Remarks. 


Inch. 

0. 

.000100 
.000200 
.000150 
.000150 
. 000200 
.OOO'iOO 
.000150 
.000150 
.000200 
.  000150 

0. 

.000050 
.000050 
.000100 
.000050 
.000100 
.001300 
.001100 
.  001000 
.000950 
.00170) 
.001700 
.00]'650 
.001650 
.001700 
.002050 
.002200 
.002^00 

.oaiioo 

.003100 
.  002850 
.002400 
.003150 
.003000 
.  003700 
.005000 
.OOfMOO 
.  008500 
.  012000 
.0215 
.0200 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh, 


Initial  load. 


Slastio  limit 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  sqnare  inch  of  orijrinal  section pounds. .  10 

Elastic  limit  per  sqaard  inch  of  original  section do  ...     5 

Elongation  per  inch  after  raptnre inch.,     o 

Elongation  per  inch  nnder  strain  at  elasticlimit do o 

Redaction  in  diameter  at  point  of  mptare do 

Bednction  in  area  after  rapture,  per  oentom  of  original  section 

Position  of  raptnro '*,10ttvwa 

Character  of  broken  surlisce 

Elongation  of  inch  sections ".10, 
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No.  3588. 
Harks,  W 
IKameter,  '^606. 
Sectional  area,  .20  sgaare  inch. 


psrlneb. 

SaooessiTB 
aloogation 
perinbh. 

Permanent 
•et. 

SnooesaiTe 

penDsneDt 

•et. 

Bemarks. 

INitiL 

Persqnare 
iAck 

»0 
1,000 
iflOO 

a.  000 

4,000 
5,  COO 
0^000 
7.O0O 
fl^OOO 
0,OuO 
0,6M 
•     91800 
10.000 

»1400 
10.600 
lt,M» 
11.000 
11,290 
11,400 
11,000 
U,800 
12,000 
^496 
1^800 

u,aoo 

13,600 

P^tmdt. 
1,000 
6,000 
10,000 
15^000 
20,000 
26,000 
30^000 
35,000 
40,000 
45,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
5^000 
57.000 
58,000 
60^000 
60,000 
62,000 
64,000 
66^000 
68,000 
70^000 
72,000 
74.000 
76,000 
78,000 
80.000 
82;  000 
84,000 
86,000 
88.000 
80,000 
91,800 

JndL 
OL 

.000150 

.000300 

.000500 

.000650 

.000800 

.000960 

.001160 

.001300 

.001450 

.001600 

.001650 

.001850 

.004000 

.004950 

.006000 

.006800 

.007450 

.006500 

.009500 

.010500 

.011550 

.012550 

.014100  . 

.Ol640O» 

.OlOOUO 

.021000 

.024250 

.026500 

.029500 

.  032760 

.036250 

.039750 

.044200 

.050500 

.057760 

.0700 

.0900 

.1850 

Inek. 
0. 

.000150 
.000150 
.000200 
.000150 
.U00150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000090 
.000200 
.002150 
.000950 
.001050 
.000800 
.000650 
.001050 
.001000 
.001000 
.001060 
.001000 
.001650 
.002800 
•002600 
.002600 
.002660 
.002250 
.003000 
.003260 
.003500 
.003500 
.004450 
.006300 
.007250 
.012260 
.0200 
.0450 

Jneh. 
0. 
a 
0. 
0. 
0. 
0. 
0. 
•  0. 

.000050 

Inek. 
0. 

Initial  load. 
ElattioliiBit. 

Tenaile  sizength. 

"VoboSo"' 

'    14.0D0 

14.400 

14,M 
15.200 
15,600 
l^OOO 

liOOO 

1*» 

€^€neral  ««mmary. 

Tbiito fltrenjrth per aqnareincli of  original aeotlon ponnda..    91,800 

Baitiellalit  per  eonare  inch  of  original  section do 49,000 

Bfl^fBtiea per ioca after  ruptnre Inoh..    0.2350 

o  per  inch  nnder  strain  at  elastio  limit do 001650 

J  in  diameter  at  point  of  rapture do 135 

jinareAafterroptore,  per  oentam  of  original  seotlon 46.2 

JPbaiciaaefniptnre ".80ftomneck 

Chnaeia' of  broken  anrfiKse silky 

iflflnehaectlaiM - ".88*, 'U4 
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No.  3689. 

Marks,  ^^T?tf 

Diameter,  ^^605. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

Elonjcation 
per  Inch. 

Sacoeastre 
elongation 
per  inch. 

Permanent 

set. 

SoooeaaiTe 

permanent 

set. 

Total 

Per  square 

iDCli. 

Bemarks. 

Pounds. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,0(,0 

7,000 

8,000 

9.000 

9,200 

9.400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

18,200 

13,600 

14,000 

14.400 

14,800 

16,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17.600 

18,000 

18,280 

Ptmnds. 

5,000 
10,000 
INOOO 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
5%  000 
56,000 
57,000 
58.000 
59,000 
60,000 
62.000 
64,000 
66,000 
63,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88^000 
90,000 
91,400 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.001000 
.001160 
.001300 
.001460 
.001500 
.001550 
.001600 

Inch, 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000050 
.000050 
.onOASn 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000060 

Inch, 
0. 

Initial  load. 

*"."oo6o5o" 

. 001650     '       - OOOOiM 

.002600 
.004100 
.005150 
.006050 

.000950 
.001500 
.001050 

nOAQOA 

.  006850    1        AOOflOA 

.007630 

.008600 

.009550 

.010300 

.011100 

.012000 

.013900 

.015850 

.018000 

.020350 

.022750 

.025750 

.028760 

.031760 

.035100 

.039300 

.044500 

.050500 

.058250 

.068760 

.0860 

.1800 

.OOOROO 
.000950 
.000950 
.000750 
.000800 
.000900 
.001900 
.001950 
.002150 
.002350 
.002400 
.003000 
.003000 
.003000 
.003350 
.004200 
.005200 
.006000 
.007760 
.010600 
.016250 
.0160 

Chneral  iUfMUury, 

Tensflo  atningth  per  square  inch  of  original  section pounds..    9 

Elastic  limitper  square  inch  of  original  aecUon do 4 

Elongation  per  incn  after  mptare Inch..    0 

Elongation  per  inch  under  strain  at  elastic  limit do 0 

Redaction  in  diameter  at  point  of  mptare do 

Redaction  in  area  after  mptare,  per  oentam  of  original  aeotion 

Position  of  raptnre ".80fh>m 

Character  of  broken  sorfkoe 

Elongation  of  inch  aeotiona ".82* 


H  Ex  45  50  2 
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1^0.3688. 


Maris,  ^fj' 

Diameter,  ''.605. 

Sectional  area,  ^  square  inch. 


Skmpitlon 
perlsob. 

SnooessiTB 
elongation 
perinbh. 

Permanent 
•et. 

SuoceaaiTe 

permanent 

aet 

Bemarka. 

TotoL 

Per8«iaax« 

Fwnds, 
200 
1.000 
2,000 
3.000 
4.000 
5.000 
6,000 
7,000 
8,000 

»,oc« 

0,600 
9,800 
10,000 

10,200 

P^nmdt. 
1,000 
5,000 
10.000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 

5^000 
57,000 
68,000 
59,000 
60,000 
32,000 
34,000 
66^000 
68,000 
70,000 
72,000 
74,000 
73,000 
78,000 
80,000 
82.000 
84,000 
83.000 
88.000 
90,000 
91,800 

JiidL 

.000150 

.000300 

.000500 

.000650 

.000800 

.000950 

.001160 

.001300 

.001450 

.001600 

.001650 

.001850 

.004000 

.004950 

.006000 

.006800 

.007450 

.008500 

.009500 

.010500 

.011550 

.012550 

.014100  . 

.01640<^ 

.019000 

.021600 

.024250 

.026500 

.029500 

.032750 

.036250 

.039750 

.044200 

.050500 

.057760 

.0700 

.0900 

.1350 

Inch. 
0. 

.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000050 
.000200 
.002150 
.000950 
.001050 
.000800 
.000650 
.001050 
.001000 
.001000 
.001050 
.001000 
.001550 
.002300 
.002600 
.002600 
.002660 
.002250 
.003000 
.003260 
.003500 
.003500 
.004450 
.006300 
.007250 
.012250 
.0200 
.0450 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
•  0. 

.000050 

Inek. 
0. 

Initlafload. 
Elaatio  limit. 

"'."obooio" 

10,400 

lo^etjO 

lO.hOO 
11,000 
11,200 
11.400 
11,600 
11.800 
12,000 
12,400 

asoo 

13,200 
13,600 

.   14.000 

li400 
liMM 
15,20* 
15,600 
16,000 
16.400 
14. 800 
17.200 
17,000 
18,000 





OeiMraZ  aummary, 

TeatUe strencth  per  aqnare  inch  of  original  aection jKmnda..    91,800 

Xbide  limit  per  aqiiAre  inch  of  orlginalaection do —    49,000 

Ccniation  per  incn  after  mptare inch..    0.2350 

EloozBtion  per  inch  under  strain  at  elaatio  limit do 001650 

Seduction  in  diameter  at  point  of  mptare do 135 

Seduction  in  arc*  aftefr  mptare,  per  oentam  of  original  section 43.2 

PontioB  of  mptare ".80  from  neck 

Cktfaeterof  DTokensarCMse ailky 

iflfinchaectlona - ".38*, 'U4 


H    19 


!!f 


M  : 


146  TESTS   OF    IRON,    STEEL,    AND   OTHEB   MATERIALS. 

No.  3W6. 


Marks,  «§r5= 

Diameter,  ''.505. 

Sectional  area,  .20  square  inofau 


Applied  loads. 

Elongation 

SnoooMlTe 
elonntion 
perln^. 

aet. 

Snooeaahre 

pennanent 

aet 

Bemarka. 

TotiO. 

PersqaAre 
inch. 

Pounda. 

200 

1,000 

2,000 

8.000 

4,000 

5^000 

6,000 

7,000 

8,000 

9.000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12.400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

16,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

10,200 

19,600 

19,680 

Pmmdi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
61,000 
62,000 
63,000 
54.000 
55,000 
56,000 
67,000 
68,000 
09,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
80,000 
92,000 
94.000 
96,000 
98,000 
98,400 

Inch. 

0. 

.000166 
.000300 
.000450 
.000660 
.000800 
.000950 
.001150 
.001800 
.001460 
.001650 
.001700 
.001750 
.001850 
.001900 
.002100 
.003000 
.004500 
.005500 
.006750 
.008000 
.009250 
.010860 
.012600 
.014350 
.016000 
.018050 
.020250 
.022800 
.025300 
.028250 
.081100 
.034000 
.037350 
.041500 
.046900 
.053250 
.062250 
.0750 
.1000 
.1260 

Inch. 
0. 

.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000050 
.000050 
.000100 
.000050 
.000200 
.000900 
.001600 
.001000 
.001250 
.001260 
.001250 
.001600 
.001750 
.001750 
.001650 
.002050 
.002200 
.002560 
.002500 
.002950 
.002850 
.002900 
.003850 
.004150 
.006400 
.006860 
.009000 
.012750 
.0250 
.0250 

a 

t. 

0. 
9. 
0. 
0. 
0. 
0. 
0. 

Jim*. 
0. 

Initial  load. 

....  JU»...*. 

Blaatio  limit 

■ 

• 

TenaUeatMngUi. 

General  eumwmry, 

TenaileatreDgth  per  aqaareinoh  of  original  aeotion ponnda..    98, 

EUatlo  limit  per  square  inch  of  orijClDU  aecUon do 54. 

'Elongation  per  incb  after  rapture inch..    0.2 

Elongation  per  inch  nnder  strain  at  elaaticlimit ....do 001 

Bednction  in  diameter  at  point  of  raptnre do 

Bednction  in  area  after  mptore,  per  oentom  of  origbial  aeotloD i 

Position  of  mptare l"f^omB 

Cbaraoter  of  broken  sarfaoe si 

Elongation  of  inch  seotions ",11,  " 
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No.  3421. 

Marks,  ^.§r5^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


PerMoare 
indli. 


EloDfration 
per  inch. 


SaocMtiTe 
eloDcatlon 
perloob. 


Permmeiit 
aet. 


SnooeMiTe 

permanent 

aet. 


Bemarka. 


Poundt. 
200 

1,000 
2,000 
3.000 
4,000 
.\000 
6.000 
7,000 

aooo 

0,000 
10,000 
10.  'JOO 
10.  4()0 
10.600 
10,800 
11,000 
11,200 
11.400 
11.600 

n.8<o 

12.000 
12.200 
12,400 
12. 8()0 
13.200 
13,600 
14,000 
14.400 
14.800 
15,200 
^5,600 
16. 000 
16,400 
16,800 
17,200 
17,000 
18, 000 
18.400 
18,800 
19, 200 
10,600 
20, 000 
20.400 
20,800 
21,200 
21,600 
21,060 


Poundi. 
1,000 
5,000 

10,000 
15.000 
20,000 
25,000 
80,000 
35,000 
40,4)00 
45,000 
50.000 
51.000 
52,000 
53,000 
54,000 
5.>.  000 
56.000 
57,000 
58,000 
59,000 
60,000 
61.000 
6i,  000 
64.000 
66,000 

6^ooo 

70,000 
72,000 
74.  OoO 
76,000 
78,000 
80.000 
82.000 
6«.  000 
80.000 
88,000 
9i),000 
02,000 
04.0  0 
96.000 
98.000 
100,  000 
102,  Of  0 
104.000 
106, 000 
108. 000 
109,800 


Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000050 
.001.00 
.001300 
.001450 
.001600 
.O'llGOO 
.001650 
.001700 
.001760 
.001750 
.001800 
.0»i000 
.001950 
.002000 
.002100 
.002850 
.003500 
.005650 
.006650 
.00K500 
.009900 
.011500 
.013.:.0 
.015000 
.016G0O 
.018400 
.020350 
.022400 
.024500 
.026650 
.029250 
.032260 
.035000 
.037800 
.041050 
.045850 
.051250 
.057000 
.0650 
.0960 
.1200 


Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 

0. 
.000050 
.000050 
.000050 

0. 
.000060 
.000100 
.000050 
.000050 
.000100 
.000750 
.000650 
.002U50 
.001100 
.001860 
.001400 
.001600 
.001750 
.001750 
.001600 
.001800 
.001050 
.002050 
.002100 
.002160 
.002600 
.003000 
.002750 
.002800 
.003850 
.004200 
.005400 
.005750 
.0080 
.0300 
.0250 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


JfusJL 


Initial 


BlaatloUmit 


Tensile  atrength. 


General  $ummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  109,8 

Elastic  limit  per  square  inch  of  original  section do 60.0 

Elongation  per  incn  after  rupture inch..    0.  17 

Elongation  per  inch  under  strain  at  elastic  limit do 0021 

Reduction  in  diameter  at  point  of  rupture do Q 

Reduction  in  an^  after  rapture,  per  centum  of  original  section 30 

Position  of  rupture .1"  fh)m  ne< 

Character  of  broken  surface granular;  silky  spot  at  the  olronmferen 

Elongation  of  inch  sections ".18.  ".2 


TESTS   OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 

TRUNNION  HOOV&'^MnlNCH  B.  L,  RIFLES, 

No.  3574. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 
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Applied  IomU. 

Eloim^ation 
per  incb. 

SacoeMive 
elon;!»tion 
per  loch. 

PermwDent 

Mt. 

SaooeMive 
permanent 

Mt. 

BenutfU. 

ToUl. 

PersqoAre 
iodi. 

.1,-0 

Pound*. 
l.OiH) 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,  COO 
45.000 
56,000 
r.LOOO 
52,000 
53,000 
Si  01^ 
55.000 
56.000 
57.0OI 
58.000 
r.9,  irOO 
60,000 
62.000 
64,000 
66,000 
6(<,0i>0 
76,000 
72,000 
74,000 
76,000 
78.000 
flO.OOO 
82.000 
84,000 
£6.000 
83,000 
90.000 

t       92,600 
94.006 
96.000 
98,000 

j       >-,450 

Ineh. 

0. 
.000100 
.000250 
.000400 
.OO^VoSO 
.000760 
.000900 
.001050 
.001200 
.001350 
.001500 
.001560 
.001600 
.001650 
.001750 
.002100 
.002350 
.004000 
.005000 
.006250 
.007700 
.008900 
.010350 
.012050 
.014000 
.016050 
.018050 
.019000 
.0-W50 
.024750 
.027800 
.030750 
.033500 
.030000 
.041250 
.046500 
.053«H)0 
.061250 
.0750 
.1000 
.1150 

IndL 
0. 

.000100 

.000150 

.000150 

.000150 

.000200 

.000150 

.000150 

.000150 

.000150 

.600160 

.000060 

.000050 

.000050 

.000100 

.000350 

.00O2.M» 

.001660 

.001000 

.001250 

.001450 

.001200 

.001450 

.001700 

.001050 

.002060 

.002000 

.001850 

.002350 

.002500 

.003050 

.002950 

.002750 

.003400 

.004300 

.005250 

.006500 

.008250 

.013750 

.0250 

.0150 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

Inch. 
0. 

InitUlk^ 
ElMticlimit. 

Tensile  strength. 

'-'  uoo 

J.iiOO 

i,  I.HS) 

■>  itX> 

G  OW 

7  (xJO 

8  i<«    1 

D/^X) 

If  '"jO    ' 

;o  joa 

10  400 

'    10  ^lO 

10.  Hjii 

11  i"*) 

11  -■'.« 

11.  40-1 

11, &4 

11, -0 

]J.&>U 

li«W 

r2,si^ 

'  i:,:t^> 

;  la.oio 

14,000 

K400 

U.«M)0 

IV-'OO 

15,^.0 

Ih  (»3 

K^4'.*) 

l-^.  -^'H) 

IT.?.H) 

IT.COcj 

1«  Oi<. 

18, 493 

• 

1K*»<0 

ll'/J-iO 

ll'.MJU 

,    lJi,«» 

1 

General  anmmary. 

TfBnl'  HtKo^th  per  square  incb  of  original  section poands..    08,450 

EUv  t  hrait  per  miaare  incb  of  original  section do  . . .    5*.  000 

fi'i.-'ji ion pprincU after  raplore inch..    0.2250 

J.   i:iimnperinchnnder  strain  at  elastic  limit do  ...  .001750 

1^  tnrnoo  10 Uiameter at  point  of  rupture do  ...        .105 

'•"iut  on  in  »rva  after  rupture,  per  centum  of  original  section —        37.1 

f<*.i  on  of  rupture ".95  from  neck 

wrart^^r  of  broken  surfiice    silky 

ti-D,?4ion  of  ineh  ■cottons ".17,  ".«8* 

H.  Ex.  45 10 


150  TESTS  OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  8698. 

Marks,  «%rM^ 

Diameter,  '^506. 

Sectional  area,  J20  sqaare  inch. 


oloogatlon 

Saociifl«iT«  1 
iKfmmDuit 

B«aiArkt, 

Total 

peFtnch. 

Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
6.000 
6,000 
7,000 
8.000 
9.000 
9,200 
9,400 
9,600 
9,800 
10,000 

10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14.400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
^17,600 
•  18,000 
18,400 
18,800 
19,200 
19,600 
10,800 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25^000 
30,000 
85,000 
40,000 
45,000 
46^000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,(00 
54,000 
55,000 
66.000 
57,000 
68,000 
59.000 
60,000 
02,000 
64.000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
8«\000 
82,000 
81.000 
86,000 
88,000 
90,000 
92,000 
94.000 
06,000 
98,000 
09,000 

In4aL 

a 

.000150 

.000300 

.000460 

.000650 

.000850 

.001000 

.001150 

.001300 

.001500 

.001600 

.001650 

.001700 

.001760 

.001800 

.001860 

.003260 

.004650 

.005250 

.005850 

.006500 

.007200 

.007960 

.008800 

.009600 

.011100 

.012650 

.014600 

.016260 

.018100 

.020050 

.022250 

.024500 

.027000 

.029600 

.  032850 

.036000 

.039400 

.044000 

.049000 

.054500 

.062760 

.0760 

.1000 

.1260 

Jim*. 
0. 

.000150 
.000160 
.000160 
.000200 
.000200 
.000160 
.000160 
.000150 
.000200 
.000100 
.000060 
.000060 
.000050 
.000050 
000060 
.001400 
.001300 
.000700 
.000600 
.000660 
.000700 
.000760 
.000860 
.000800 
.001600 
.001650 
.001850 
.001750 
.001860 
.001950 
.002200 
.002260 
.008500 
.002600 
.003250 
.003150 
.003400 
.004600 
.005000 
.005600 
.008260 
.012260 
.0250 
.0260 

Jim*. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

JlMlfc. 

0. 

Initial  kMd. 
ElMUolimift. 

TflDsUettrangeh. 

............ 









Tensile  strength  per  sqnare  Inch  of  oriTinal  section ponndi..    W,t 

ElAstio  limit  per  sqaare  Inch  of  original  section do....    dl^O 

Elongation  per  inch  after  rnptare inoh..    0.20< 

Elontration  per  inch  under  strain  at  elastio  Umit do OOlft 

Reduction  in  diameter  at  point  of  mptnre do 01 

Redaction  in  area  after  mptnre,  per  oentom  of  original  section 80. 

Position  of  rnptare l''fromne< 

Character  of  broken  snifMC lill^iiOporowti  gnmnlar,  iOpcr  oca 

Elongation  of  inch  MOtfcmc ,.^..............''.16v''>S 


TESTS   OF  IRON^  STEEL,  AND   OTHER  MATEBIALS. 
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4&r4^  «*-J« 


No.  3420. 


^^^ectional  area,  ^0  square  inoh« 


SlonflTAtion 
Inch. 


JTnch, 

.OOOISO 

.000350 

,000600 

.000700 

.OOOS50 

,€POIOOO 

.001I50 

.<X>1350 

.001500 

.ooieso 

•  001700 
.  OaiTBO 
.  0017iM> 

.  ooiaoo 
.  ooiaso 

.OO10€»O 
.  002000 
.  002250 
.  003300 
.  003300 

.ooasoo 

.€>08300 

.  ai<HH>a 

.011500 
^  0130S0 

,  017000 
.  OlOiK>0 
. 022000 
.  024000 
.020100 
.02S200 
.0S0850 
.033500 
.03OS00 
.040000 
.044^00 
.049T50 
.O&520O 

.oexTSO 
.  orrsooo 


SneoeMiTe 
eloncatUm 
perlneh. 


.000160 


.000150 
.000200 

.000150 
.000150 
.000150 


.000150 
.000150 
.000050 
.000060 
0. 


.000060 

0. 

.000050 
.000100 
.000250 
.001050 
.001900 
.001000 
.001500 
.001700 
.001500 
.001550 
.001500 
.001600 
.001850 
.002000 
.002100 
.002000 
.002160 
.002060 
.002850 
.002660 


.003500 

.001500 
.006250 
.005500 


.XfiOO 


.010250 

.0330 

.0550 


Permanent 

■et. 


Intk, 

a 
a 

0. 

t. 
t. 

0. 

a 

0. 
0. 


BacceeeiTe 
pennaoent 


^JfUk. 


InitUlkMid. 


limit 


Tensile  ttrength. 


Qeneral  tummmry, 

-, ^    _^^  ,.,,^  mat^mr^  inclx  of  or!«ln»leectlon ponnde..  100,800 

JS?*Jf'^?^  ES^SSl^^  of  orlgimaiection fT.do...    ^000 

n^^MWtTpereM^Tgm^         ^-[^ tech..    ri950 

P<«ltio.  f^^JSSi'iiirfioe -ftj.  tat«»pe»ed  with  An.  (Pnu^tlon 

i«glndh.iJUM«W — ~ ".2»».".M 


m 


152  TESTS    OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3419. 

Marks,  ^?rM^ 

Diameter,  ",605. 

Sectional  area,  .20  sqaare  inch. 


'I 

■n 


\l 


\i 


Applied  loAds. 


Total. 


Per  gquare 
inGQ. 


PmiruUi. 
1,000 
5,000 
10.000 
15.000 
20.000 
25,000 
30.000 
35.000 
40.000 
45,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
Sd.O'W 
57,000 
5H,000 
50,000 

eo.ooo 

62,000 
64,000 
66,000 
68.000 
70,000 
72, 000 
74, 000 
76,000 
78,  (»00 
80,000 
82.000 
84.000 
66,000 
88,000 
90.000 
92.000 
94,000 
96.000 
97,550 


Elonsatioo 
per  inch. 


Inch, 
0. 

.000150 
.000300 
.  000450 
.000650 
.000850 
.OOIOCO 
.001200 
.  0U1350 
.0015M) 
,001700 
.001750 
. 001800 
.001850 
.U03000 
.005000 
.006000 
.006750 
.007500 
.008100 
.008850 
.U10350 
.  012100 
.013900 
.015650 
.017500 
.019750 
.0220C0 
.024250 
.  027000 
.02i'000 
.032900 
.  036100 
.040000 
.  044800 
.050050 
.056750 
.0650 
.0850 
.1300 


Siiccesaive 
eloDgation 
IWT  inch. 


Inch, 
0. 

.000150 
.000150 
.000160 
.000200 
.000200 
.000150 
.000200 
.000150 
.000200 
.00^150 
.000050 
.000050 
.000050 
.001150 
.002000 
.001000 
.000750 
.00<J75O 
.000600 
.000750 
.001500 
.001750 
.001800 
.001750 
.001850 
.002250 
.002250 
.002250 
.002750 
.002900 
.003000 
.003200 
.003000 
.004800 
.005250 
.006700 
.008250 
.0200 
.0450 


PermaDent 
set. 


Inch, 


SueoeMive 
permanent 

set 


Inch, 


Bemarka. 


Initial  load. 


Elaatio  limit 


Tenaile  ttrength. 


General  summary. 

Tennile  strength  per  sqnare  inch  of  original  section pounds. .    97, 55 

ElaAticlimit  per  sqaare  inch  of  original  section do  ...    53,00 

Elongation  per  inch  after  mptme inch..    0. 155 

K.ongation  per  inch  under  strain  at  elastic  limit do 00185 

Reduotiouindiamet4>ratpolntof  mptare     do 06 

Re<luGtiou  in  area  after  rapture,  per  centum  of  original  section 23. 

Position  of  rupture ".45fromnecl 

Chaiaotet'of  broken  surface granular,  00  per  cent ;  silky,  40  per  cent 

£lon<;ation  of  inch  iseotions ''.ll,  ".20 


TESTS  OF  IBON,   8X££t,   AND  OTUi:R  HATKKUL8. 
No.  3695. 

I  Ha  meter,  "..105. 

S«cttonal  areti,  .20  square  incli. 
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fill 


rft 


A^fSidlUadm. 

per  Lni^ii. 

<:4aii^atliKEi 

«el- 

pcroiiiiifdit 
■el. 

It«miifki. 

T<<al. 

FyrMttJttv 

1 

;     PtmndM. 

1,000 

VWiO 

10.000 

1^000 

SO.0O0 

s       23,000 

mooo 

35,000 

i%m 

lOtOOO 
2^.000 

u.ooo 

51,1X10 

atjoo 

,       51,000 
54000 

.^moo 
5:.ooo 

«,000 
O^ogo 
•1,000 

e?,upo 
01.  mo 

00^000 

70^000 
TliOOO 
74,000 
74O0O 
711.000 

m,»m 

13,000 
114000 

§0,000 
«81000 
00,  000 

ri,uoo 
»4,«» 
00,000 
00,000 
too.  000 
100.900 

ijllilliiilliiiillilllHIillilliiliilli^^^ 

0. 
.OOOIOO 
,000200 
.000200 
.000150 
.000150 
.000150 
.000150 
*0Ou1'pO 

.0«ttjO(t 
.000350 

'fflwoao 

.  000800 
.  (XtOO&rJ 
.000550 
.000750 

.oooeoo 
.ooinso 

.0110750 
.001000    ; 
.001000 
.001000 
.001060 
.OOIMO 
003000 
! 003100 
.003000 
.003500 
.002400 
.00S900 
.002050 
.008250 
.003000 
.004100 
.003000 

.oooaoo 

.008900 

.«oe» 

.oaoo 

0. 

0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

ItoltlAt  IvMl. 

GlMllsllBliL 

Teiiftll<i«tr*iigth. 

X^Mt 

imf 

i^iajQ 

K^^ 

1      •tUOU 

• 

t»» 

Rffip 

1    t<i,;:p) 

111,  KM 

1   la^fm 

]M>eo 

lt,t«0 
11,330 

,    lllw 

11.400 

11,100 

1%«I0 

i2iao 

L  Sim 

la^an 

ti^fBI 

HW 

'   H« 

HW 

t^iSM 

ss 

10.  M 
lAW 

11, 1M 

i^iiieo 

'  niM 

11,410 

%m 

1  Sm  1 

.^ 

Mil 


I 


0OKrraI  §ummatif. 

SbaMk  tfTMlftli  |>er  wiiiare  inch  of  oriMnal  Kt^uttan .]M»iiDila. .  lOtI,  MO 

tUml»Umil  p«r  pKiFjfh^t'i  iii€h  *d ori^lsuu  tm^titta ,... .f1i» .'lO,  OiW 

Ehmrmiia9p>'  r  rapture    .,,,....*,...   ....,..*..-.._......*»-.....-.....*... ..Inch,.     0.  IKJO 

£;«Uf•IrJ'a^  rurrAiDittflbfttJe limit ...tla....  .uoiaio 

!l.k  1    min  !  point  (if  rnplnr*...,....  ♦.,.-..._.,...-....  ,.._.,,....,.. .do....        .005 

aur  niptnre,  per  csntam  of  i>irl|*inji1  uBHtUm 34,0 

...     ".OOfitiiw  n«ck 

•;         n  «urfiM?« ...-..., ,.„,.„. „. ..9ilkv 

tvi  iiwli  •BCtiom .... .*...^.'M0,".37* 


^ 


154    .      TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

^o.SBOS. 

Marks,  "•%£= 

Diameter,  '^506. 

Sectional  area,  .20  square  inoh. 


Applied  loAds. 


Totol. 


Poundt, 

aoo 

1,000 
2,000 
3,000 
4.000 
6.000 
0,000 
7,000 
8,000 
9,000 
9,000 
0.600 
10.000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,M)0 
12.000 
12,400 
12.800 
13,200 
13,600 
14,000 
14.400 
14,800 
IS.  200 
IS,  600 
16,000 
16,400 
16,800 
17,800 
17,600 
18,000 
18,290 


Per 


sooAre 

DOIL. 


Pounds. 
1,000 
6,000 
10,000 
16^000 
20,000 
25,000 
80,000 
85,000 
40,000 
46,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
54,000 
55,000 
56.000 
67,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,450 


per 


Inek, 
0. 

.000150 
.000800 

.000450 


.000850 
.001000 
.001200 
.001850 
.001500 
.001700 
.003000 


.006150 
.007000 
.007600 
.008500 
.009260 
.010100 
.011060 
.012250 
.018400 
.014500 
.016200 
.018200 
.020360 
.022800 
.025500 
.028100 
.031500 
.034750 
.038760 
.043150 
.048350 
.054760 


.0900 
.1450 


SoooeeslTe 
ekmgAtioii 
perlndi. 


JnOL 
0. 

.000160 
.000160 
.000160 


.000200 
.000160 


.000150 
.000160 


.001800 


.000700 


.000750 


.001200 

.001150 

.001100 

.001700 

.002000 

.002150 

.002450 

.002700 

.002600 

.008400 

.003250 

.004000 

.004400 

.006200 

.006400 

.008250 

.0070 

.0200 


Permaaent 
■et 


Inth, 
0. 
0. 
0. 

t. 
t. 
0. 
0. 
0. 
0. 


SnoeeMtre 


^ittlAllMd. 


Tenalle  •tTMcUi. 


General  iumnuury. 


Tenelle  strength  per  eqiiAre  inch  of  orlffhuaeeotlon pomids, 

Elastic  limit  per  sqnAre  Inch  of  ori£in«I  section do... 

Elongation  per  inoQ  after  raptore mm 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Redaction  in  diameter  at  point  of  ruptore do.. 

Rednction  in  area  after  mptore,  per  centum  of  orlcinalaeottoB I'li*^ 

Position  of  rapture... - .r'.Oft  frotn  nc 

Character  of  broken  surfiMe gnnolar,  69  per  cent,  i  silky,40per  ce 

Elongation  of  inch  sectlcns -~ ''.«2*," 


9Ui 

*aii 

.oor 


TKST8     OP   lEON,  STEEL,  AND   OTHEit    MATERIALS. 

No.  3418. 
Marks,  "^J^ 
Diameter,  ''.505. 
SeciioQal  area,  .20  square  inch. 


lol 


Apptled  loads. 

^lonffstion 
periaob. 

eluneiitjon 
periQch. 

1 

i  permanent 

S«tti!irtft, 

Fuund*. 

i....o 

»6t. 

1,000 
5,000 

10,  w>a 
15.000 
tt.»,  oi>o 
25,000 

Inch. 

0- 
.000150 

.00<j3rJ0 
.0004.^0 
.00061-0 
.000850 
.OOICWO 
,001:^(10 
.tiOI350 
.  0*nbOQ 
.  00 1. \^* 
.  O010.>0 
.(XjHOO 
.  0017&0 
.  OOlJ^OO 

.oojaso 
.  ooiur^) 

.  ooasoo 
,  mis:;:^ 

.006500 

.O073W( 
.  0<J§Ol>lJ 
.O0800J 

.  oirma 
.  oio2riO 
.  01  nm 
.011000 

.  oUAvmi 

.  GlTirAi 

.OIP550 

.  0:^1750 

.<f'J4I0O 

.  O-JCjOO 

.  02300O 

.  031IkJ& 

,  031  ¥1)0 

.O3DJ0O 

.043&i>tt 

.04FC?50 

.054500 

.0600 

.OMO 

,1050 

.laoo 

Inch. 

0. 
.000150 

.ooyi5o 

.fOOlSO 

.000200 

.00if200 
.0U0J50 
.  000200 
.000150 
,00015t> 
.  00 0050 
,000100 
.000050 
.  OOOOBO 
.  UO(Kj50 
.  000050 

. 000 1 00 

.001550 
.001750 

.  Oiirj50 

.OOlOLiO 
,000500 
.000000 
.000700 
.000^50 
.0(IH50 
. 002300 
. 002000 
.001750 

.ooi«oo 

.  002L'Ol> 
,002350 
.  002400 
.00^500 
.  002500 
,003300 
.004700 
.004000 
.001750 
.000250 

.oo&s 

.  0.^00 
,0250 
.Oii50 

IfUh, 
0. 
0, 
0. 
0, 
0- 
0. 
0. 
0. 
0. 

IruK 
0, 

Initial  load. 

:i  000 

4.0^* 

Sv^MO 

t.im              30.  iHHt 

7.  (WO             BJ,  000 

ittoO             40,000 

ftOuO 

«,00O 

47,00© 
4^,000 

49,000 
50,  C*0<i 

:r2,  UOO 
53.000 

*.tiO 

*  4t'iJ 

^  K-O 

»CCi«) 

V    0»J 

11    JOU 

HJ  *W 

ElAfltiA  limit. 

^<}Que 

i;i  yi*         r>4,  QUO 

n.t^>/              5/^.000 

ILiv-J              5d.  OC-O 

a«'»         57,ooo 

Jt,a^#            553,  ouo 

n  m         50.000 

l_i/.0              60,000 

U  iOy            e-Ji,  000 

1:1  M>a              Si,UGO 

UJOO             0«.  l>00 

i_&ft  ;      «??,  000 

H^^O    '         7«i.  000 

U  iOtf            7i,OiiO 

II  A.*            T4.U00 

U.2C0            76,  OW 

li6r.'«     1        73.000 

<fi  M             1*0.  000 



j-V  (W 

(        8^.  000 

1        81, 000 

Bfl,iK>0 

es,ooo 

tJO,<K)0 
92.000      ' 
94p  000 
06.000     , 
S«.  300 

>:  '3lM 

< 

1T.^> 

IT.  goo 

ia>#j 

1^^ 

i^a« 

]9tS« 

l».:sGQ 

TeueUe  itnu^tb. 

.......,,,.. 

General  summurtf. 

I-^nr M«*trKaitfb  pf^t  «t|iiAr«  lurb  oforiffina!  npfltlftn .„.,,._ pofirnlfl,.     06^300 

ti;£*TiLh  L  itper  *^asLiiK  i  tith  of  ori;,nDaTB&cltoii   . ...,., _..dti--^.     &L!.  O'jU 

r.'jDiitj'jd  [M-rini  h  all^r  nirlar«> ,....._,,.„__„„, incL..    0.  IT^OO 

t-iu.4ri:.to  t-tT  iDth  dJitl*^T  i^iiuia.  at  el^Uc  limit-,,  _ ..-........,.....,.,  i]i> 0oin50 

t^ii^^non  lu  ilLuueter  at.  point  of  mptari.^ ,_.. .....Jo....        .065 

b^tijciitin  In  area  ufter  ruptore,  ptie  c^mtaia  of  oriffLoAl  evotlon,,. -.._*_-__._ . ,.        23.  a 

iw,ih4?n  of  rapt  am    ., , ,-„*...... . *..-.„...",  B5  from  week 

r !iirtc!i^r of  broken  BOrlBaA  .....^ .,..„  giaunlur,  40  per  ceai. ;  JtiU  «il^y, (iB  p<  r dent. 

^QtLjcajiJoa  utiMKh  ««otLOiu  •.,.,....,,,.* _.....,,„. , ....  ..".20*. 'MO 


H 


156  TE8T8   OF   IRON,    ST££L,    AND   OTHER   MATERIALS. 

No.  3688. 

Marks,  32  ^5^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


ToUl. 


Pound*. 
200 
1.000 
2,U00 
3,000 
4,000 
5.000 
6.000 
7,000 
8.000 
9.000 
10. 000 
lO.'JOO 
1U.400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
M.SlH) 
12.000 
12,  400 
12,800 
13,200 
13,600 
14.  OOP 
14,400 
14.  800 
15.200 
15,600 
16.000 
16,400 

16.  R<K) 

17.  200 
17.600 
18.000 
18,400 
18,800 
10,200 
10.600 
20, 000 
20,400 
20,440 


Per  square 
incb. 


Pounds. 
1,000 
6.000 
10.000 
15,000 
20,000 
26,000 
80,000 
35,000 
40.000 
46;  000 
50,000 
51,000 
52,000 
53,000 
64.000 
56,000 
66,000 
67,000 
68,000 
60,000 
60.000 
6 ».  000 
64,000 
66.000 
'  68.000 
70,000 
72.000 
74.000 
76.000 
78.000 
80,000 
82.000 
84.000 
80.  000 
88.000 
90.000 
92.000 
94,000 
06,000 
98,000 
100.000 
102,000 
102,200 


Eloneation 
per  Inch. 


Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000850 
.001000 
.001160 
.001300 
.001500 
.001650 
.001700 
.001760 
.001800 
.001850 
.001900 
.  002060 
.002160 
.002400 
.  003200 
.004250 
.006300 
.007950 
.  000750 
.  011350 
.013100 
.01*900 
.016900 
.018600 
.020600 
.  0.'3050 
.055650 
.0283^0 
.011000 
. 034050 
.037750 
.041000 
.047500 
.0500 
.0575 
.0750 
.1060 
.1250 


SacoessiTe 
elongation 
per  inch. 


Jneh, 
0. 

.000150 
.000160 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000200 
.000160 
.000060 
.000050 
.000050 
.000050 
.000060 
.000160 
.000100 
.000250 
.000800 
.001060 
.002060 
.001650 
.001800 
.001600 
.001760 
.001800 
.002000 
.001700 
.002000 
.002460 
.002500 
.002800 
.002650 
.003050 
.003700 
.004150 
.005600 
.0026 
.0076 
.0175 
.0300 
.0200 


Permanent 
set. 


Ifuh. 
0. 
«. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SwsoessiTe 
pennanent 


Bamarkfl. 


Initial 


Blifltio  limit. 


Tensile  atrength. 


General  Bummary, 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  102,! 

Elastic  limit  per  square  inch  of  original  section do —     65,4 

Eluu^'ation  por  inch  after  rupture inch..     0. 1) 

EloDgation  per  inch  nndcr  strain  at  elastic  limit do OOlt 

Kednct lou  in  diameter  at  point  of  rupture do i 

KeiUictionin  area  after  ruptaro,  per  centum  of  original  seetlon 8< 

I'oMitionofruptuie ".70  inch  from  ne 

Character  of  broken  surfiace granular,  radiating  from  »  dull  silky  spot  fttolroiunferei 

Elongation  of  inch  sections — ".12,  ".: 


TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 
No.  3597. 

Diameter,  '.505. 

Sectional  area,  .20  square  inch. 


153 


Applie<l  loadB. 

Elongation 
perinch. 

Sacceasive 
eluiieation 
per  inch. 

Permanent 

Soooeesive 

permanent 

set. 

• 
Bemarke. 

ToUl. 

'"iSr^ 

I'vundM.      Poundt. 

200             1.000 

1. 000              5, 000 

Inch, 
0. 

.000100 
.  0!  0300 
.000500 
.000650 
.000850 
.001000 
.001150 
.001350 
.001500 
.001650 
.001700 
.004100 
.005150 
.006100 
.007100 
.007000 
.0U8850 
.009600 
.010500 
.011550 
.013250 
.016400 
.017450 
.019609. 
.021900 
.024600 
.027300 
.030260 
.033500 
.037250 
.041750 
.046900 
.063000 
.061950 
.0700 
.0960 
.1400 

Inch, 
0. 

.000100 
.000200 
.000200 
.000160 
.00020Q 
.000160 
.000150 
.000200 
.000160 
.000150 
.000050 
.002400 
.001050 
.000950 
.001000 
.000800 
.000960 
.000750 
.000900 
.001060 
.001700 
.002160 
.002050 
.002160 
.002300 
.002600 
.002800 
.002060 
.003250 
.003760 
.004500 
.005160 
.006100 
.008960 
.008060 
.0250 
.0460 

Imsh. 

0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Blartio  limit 

Tttndlestzngth. 

2,  l-OO            10.  ( IM 

3,000 

I5,U0O 
20.000 
25.000 
30,U00 
35.00(1 

i,C<K) 

5,'M> 

6,000 

7,0"0 

K  OOiJ            40. 000 

9  u<X)            45. 000 

10  L^W           50. 000 

!g  2!y>           51, 000 

lO.^kiU    1       52,000 
10,&»           53,000 
10,800    !       54,000 
11.'>«           55,000 

11,:^           56.000 

11.400           57.000 

11.600           58,000 

11.  K«           59.000 

VZ,9»    <       60  000 

12,400    1       62,000 
12.80U            64.000 

ia.2M0 

68.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80.000 
82,000 
ftl  MM 

13,&:<0 

liC^M 

]im 

n,mo 

15.3ii0 

1S,6C« 

\e<m 

11400 

1    16.  i^) 

1    17.JQ0            ML  MM 

'   17,  KO 

88.000 
90.000 
92,000 
93.600 

l^040 

R400 

18, 7M 

General  •ummary. 

Teeeil«gtmi2th  per  ■qnareindii  of  original  section pounds..    93,600 

£;Mti;liaiitper8qaaie  inch  of  original  section do  ...    61.000 

t|aQ<atkH) per ioch afler mptare inch..    0.2100 

£IoB?»toQ  per  ineh  under  strain  at  elastic  limit do 001700 

K^actioi)  in  diameter  at  point  of  mptare do 106 

KMactioo  in  ares  after  mptore,  per  oentom  of  original  section 37. 1 

P'wwnof  rapfcate 1".  10  from  neck 

Llun«t€r  of  broken  surface ailky;  slightly  granular  at  circumference 

El^o^tioD  of  faich  sections ".24*,  ".18 


n 

■ 

m 

-iim 

i  llmli 

rH 

■r'* 

'  m 

1 

^s 

1 

Im 

i 

>i) 

ft 

' 

158  TESTS  OF  IRON,   STEEL,    AND   OTHER  MATERIALS. 

ITo.  3677. 

Marks,  »^§5  = 

Diameter,  ''.605. 

Sectional  area,  .20  sqaare  inch. 


Applied  loAds. 


Total. 


PersqnAre 
inon. 


Elonntio 
permoh. 


ton 
perinoh. 


Scooeailte 
elonntion 
perinoh. 


PenniDflnt 


SaooetsiTB 

BUUD 
Mt. 


Poundi. 

200 

1,000 

2,000 

3,000 

4.000 

fi,000 

0,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9.000 

9,800 

10.000 

10,200 

10,400 

10,000 

10.800 

11,000 

11,200 

11,600 

12,000 

12.400 

12.800 

13,200 

13,600 

14.000 

14,400 

14.800 

15.200 

15,600 

16,000 

16.400 

16.800 

17,200 

17,600 

17,820 


Poundt. 
1,000 
6^000 
10,000 
16^000 
20,000 
26,000 
80,000 
85,000 
40.000 
46,000 
46»000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
fi,000 
66,000 
66.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
71000 
76,000 
78,000 
60,000 
82,000 
84.000 
86,000 
88.000 
89,100 


0. 

.000100 
.000800 
.000450 
.000600 
.000600 
.000960 
.001100 
.001300 
.001450 
.001660 
.006100 
.006600 
.007000 
.007600 
.008500 
.009150 
.010000 
.011100 
.011900 
.012600 
.014500 
.016750 
.019200 
.021600 
.023750 
.026500 
.029250 
.032550 
.036000 
.039800 
.045250 
.051000 
.068000 
.0660 
.0800 
.1000 
.1500 


JmdL 
0. 

.000100 
.000200 

.000150 
.000150 
.000300 
.000160 
.000160 
.000200 
.000160 
.000100 
.004560 
.000400 


.000600 

.000900 
.000660 
.000860 
.001100 
.000800 
.000700 
.001900 
.002250 
.002450 
.002300 
.002250 
.002750 
.002750 
.C03300 


.003800 

.005450 

.005750 

.007000 

.0080 

.0140 

.0200 


IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


JiMk. 


T^biOa  itrangth. 


Tensile  strength  per  aqoAre  inoh  of  orisinid  Motion poandi.. 

Elaatiolimitperfiquare  inch  of  original  teotion do 

Elongation  per  inch  alter  mptnre inch.. 

Elongation  per  inch  under  strain  at  elastlo  limit do 

Beduction  in  diameter  at  point  of  rapture do 

Redaction  in  area  after  mptore,  per  oentam  of  original  Motion 

Position  of  raptnre ".Ktton 

Character  of  broken  snrfiMe aU^  gnnnlar  apoft  near  the  dromnfi 

Sbngationof  inohseotiona .• ".10 


^;-; 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3687. 
Marks,  "g»M^ 
Diameter,  ^'.506. 
Sectional  area,  .20  square  inch. 


156 


porlhoh. 

SaoocMtre 
•knciitioii 

PomuuMBt 

Ml 

SveoeMlTB 

BMUVkO. 

TotaL 

1 

^nar* 

aoo 

1,000 

"3 

10,000 
15^000 
20,000 
25.000 
30,000 
85.000 
40,000 
45.000 
50,000 
51.000 
82,000 
58,000 
54,000 
55.000 
50^800 
57,000 
58,000 
60^000 
00.808 
8^000 
84.000 
00^008 
08,000 
70,000 
73.000 
74.000 
711000 
78.000 
80.000 
82,000 
81,000 
80.800 
88,000 
80.000 
82.008 
84.000 
88,000 
88.800 
100,000 
108.000 

InA. 
0. 

.000160 
.000800 
.000600 
.000700 
.000850 
'.001000 
.001900 
.001350 
.001800 
.001700 
.001750 
.001800 
.001868 
.001800 
.001800  • 
.002100 
.002300 
.002560 
.002860 
.004050 
.000150 
.007760 
.010000 
.011560 
.018280 
.016200 
.017000 
.010500 
.021160 
.028360 
.035850 
.028600 
.031260 
.034750 
.038750 
.042000 
.0500 
.0560 
.0850 
.0800 
.U60 

luck. 
0. 

.000160 
.000160 
.000900 
.000200 
.000160 
.0(0160 
.000200 
.000150 
.000160 
.000200 
.000060 
.000060 
.000060 

Ol 

.000200 
.000200 
.000250 
.000800 
.001900 
.002100 
.001600 
.002260 
.001560 
.001700 
.001050 
.001800 
.002600 
.001060 
.002200 
.008600 
.009650 
.002750 
.003500 
.004000 
.004160 
.0071 
.0060 
.0100 
.0160 
.0860 

JnOL 
0. 
8. 
0. 
0. 
0. 
0^ 
0. 
0. 
0. 

JndL 
8. 

IkMolloiid. 
BMAeliMtt 

ToBsilootrangtli. 

2.000 

3,000 

1     4.000 

5,«» 

t.m 

7.000 

11 000 

•.MO 

',   10,000 

10.200 

10.4C« 

10.400 

1I.£00 

11,000 

11,900 



1L400 

11,000 

am 

UOOO 
1X400 
IXSOO 
13.200 
13vO0O 
liOOO 
litfO 
li«0 

is^soo 

UlOOO 

i   liMO 

'   ll^MO 

1  i^m 

'  17, » 

17.000 

:  livMO 

13,400 

Sno 

11,300 

in  000 

1  ^m 

anioo 

1 

GoiMrol  OMiiifliary. 

Tagae itRDgihpcr  square  iaob  of  origliiAl  Motion ponndo..  102,000 

SUnie hiAtt per  MoAre  inch  of  origUukl  Motion do....    65,000 

£toi|MioDperioebftflormptnre Inch..    0.2500 

f^P^MopwinehonderotrainAt  eUwtio  limit do 001800 

^wtka  in  diameter  at  point  of  rnptnre  do 125 

^utMn in  MM  after  nipiara,  per  eantom  of  original  Motion 48.8 

P«ti««fnipioie ^TTTT. l''.90fromneek 

^^mUroflRokMMrftee ...^ silkT 

.-. -^ "Jfl^'fja 


ICO  TESTS  OF   IRON,  STEEL,  AND   OTHEB  MATERIALS. 

No.  3606. 

Marks,  ""fr^H 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Totel. 


Per  8quar« 
inon. 


ElonicAtion 
per  inch. 


SacMMiTe 
elongation 
per  inch. 


Permanent 


Saooeasive 

permanent 

set. 


BemaikB. 


PoundM. 

1,000 
2,000 
3,000 
4,000 
5,0()0 

e,ooo 

7,000 
8,000 
0,000 
9,  'J.  10 
0.400 
0,  (iOO 
0,800 
10, 000 
10,200 
10, 400 
10,600 
10,800 
11.000 
11,200 
11,400 
11,600 
11,800 
12,000 
12, 400 
12.800 
13,2U0 
i:i,600 
14,000 
14,400 
14,8t0 
15,200 

if^eoo 

16.000 
16,400 
16,800 
17, 200 
17.600 
18,000 
18.400 
16,800 
19,200 
19,500 


Poundt. 
1,000 
5,000 
10.000 
15.000 
20.000 
2'^,  000 
30,000 
35.000 
40,000 
45.000 
46.000 
47,000 
48,000 
40,000 
50.000 
5I,0U0 
52,000 
53,000 
54,000 
5,->,  000 
50.000 
67.000 
5H,000 
.'iO,  000 
60,000 
62. 000 
64,000 
60. 000 
68,000 
70. 000 
72,000 
74. 000 
76,000 
78,000 
80,000 
82. 000 
84.000 
80.000 
88,000 
90.000 
92,000 
94.000 
06,000 
07,500 


Inch. 
0. 

.000180 
.000300 
.000450 
.000650 
.000800 
.000950 
.001100 
.061300 
. 001450 
.001500 
.001650 
.001600 
. 001050 
.  001750 
.003000 
.004350 
.005100 
.066860 
.006600 
.007400 
.008050 
.008600 
.009400 
.010200 
.012000 
.014000 
.015350 
.  017050 
.019850 
.02201K) 
.024000 
.026500 
.  0*29050 
.032100 


.040500 

.044000 

.050000 

.0550 

.0625 

.0800 

.0050 

.1460 


Inch. 
0. 

.000160 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000060 
.000050 
.000050 
.  000050 
.000100 
.001250 
.001350 
.000750 
.000750 
.000750 
.000800 
.000660 
.000550 
.000800 


.001800 

.002000 

.001650 

.001500 

.002800 

.002150 

.002000 

.002500 

.002550 

.008050 

.004800 

.003600 

.003500 

.006000 

.0050 

.0075 

.0176 

.0150 

.0500 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 
0. 


Initial  load. 


Blasticllmit. 


Tensile  strength. 


General  summary. 

Tensile  8tren;!;th  per  square  inch  of  oriffinal  section poonds..     07, 

Elastic  limit  per  sqnare  inch  of  original  section do —     60. 

£longntion  per  inch  after  mptore inch..    0. 1 

EloDsntion  per  inch  under  strain  at  elastic  limit do 001 

Reduction  in  diameter  at  point  of  rapture ., do 

Rediici  iou  in  area  after  rupture,  per  centum  of  original  section 1 

Position  of  rapture rMOflromn 

Character  of  broken  surface grannlart  dull  spot  at  the  cironmfere 

Elongation  of  inch  sections ".21*,' 


TE8T8  OF  IRON,   STBEL,   AND   OTHEB  MATERIALS. 

Murks,  »*jTH 

**«**w>oaI  ara%  .^  squAre  inch. 


161 


I  nm  \    vim  \     -  ei.»»o 


P«niuuieiit 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacoeMlve 

pemiMieiit 

set. 


Bflmarlu. 


Initial  iMd. 


XlMtlo  limit. 


Teaaile  BtraiigUi. 


General  swmmary. 


KS^S?SS3.»S?l^SK?? 


seotioii. 


.poands.. 


ilWifef  i<P»«'«»«*«*JS,r:*'* ^.77:7.7...... in<A.. 

X^^SS^^SSTiteliitio  limit do.... 

K^StSSVcStof  Tuptuw do.... 


".70 

graanlar,  60  per  oent;  ailky,  60 


89,960 

47,000 

0.9160 

001600 

.096 

34.0 

seek 

oent. 

,".15 


H.BX. 


-<v 


162  TESTS  OF  IRON,   STEEL,    AND  OTHEB  HATEBULS. 

Na3423. 
Marks,  ^5fiJ  = 
Piameter,  ".505. 
Sectional  area,  .20  square  inch. 


AppUed  loads. 

BloDsotion 
permcli. 

SnooeMlve 
elongation 

Permanent 

set. 

Sacoeaaire 
permanent 

Total. 

Per  square 
inch. 

Bemorka. 

Pounds. 

200 

1.000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

9  200 

9.400 

9,600 

0,800 

10,000 

JO,  200 

10,400 

10,600 

10, 800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12.400 

12,800 

13,200 

13,600 

14,000 

11,400 

14,800 

15,200 

15.600 

16,000 

16.400 

16,800 

17,200 

17,600 

18.000 

18,060 

Poundt. 
1,000 
5,600 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
f  1.000 
52,000 
53, 000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60, 000 
62,000 
64, 000 
66,000 
68,000 
70,000 
72,000 
74,000 
70. 000 
78,  ( 00 
80,000 
82, 000 
84,000 
86.000 
88.000 
90,000 
90,250 

Ineh. 
0. 

.000150 
.000300 
.000500 
.000700 
.000850 
.001000 
.  001150 
.001350 
.001550 
.001600 
.001700 
.003060 
.006000 
.006750 
.007800 
.008050 
.008600 
.000500 
.010550 
.011500 
.  012250 
.013100 
.014000 
.015000 
.016900 
.  019100 
.021500 
.023900 
. 026900 
.  030000 
.033050 
.036600 
.040400 
.045500 
.051500 
.0550 
.0625 
.0800 
.1100 
.1500 

Indi. 
0. 

.000180 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000200 
.000200 
.000050 
.000100 
.001350 
.002050 
.000760 
.000550 
.000750 
.000550 
.000900 
.001050 
.000050 
.000750 
.000850 
.000900 
.001000 
.001900 
.002200 
.002400 
.002400 
.003000 
.003100 
.003050 
.003550 
.003800 
.005100 
.006000 
.0036 
.0075 
.0176 
.0300 
.0400 

Insk. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Insh, 
0. 

Initial  load. 

Eloatio  limit. 

ToDOile  stiengtli. 

General  eummary. 

Tensile  strength  pur  square  inch  ot  original  section pounds..    90^! 

Elastic  limit  per  square  inch  of  orlgindl  section do 47J 

Elong»tiou  per  inch  after  rupture inoh..    0.2 

Elongation  per  iuch  under  strain  at  elastic  limit do .001' 

Redaction  in  diameter  at  point  of  rupture do I 

Bednctionin  area  after  ruptnro,  per  centum  of  original  section 31 

Position  of  rupture ".SdiW^mni! 

Character  of  brolien  surface — granular,  60  per  cent ;  silky,  SO  per  oe 

Elongation  of  inch  sections "CZO*/' 


I 


TE8T8  OF  mON,   STEEL,   JkSfD   OTH£R   lUTEBIALS. 
.  No.  3007. 
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General  ^ttrnmartf- 
^^-^mer^  ^mcli  of  Origin*!  Hction . —  ...,,,. .._.....**poDndft  .  lOO.fiOO 

:^y^£ij£.tel»ticllmit „.„,... t         ■^'^ISS 
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164  TESTS   OF   ISONy  STEEL,  AND   OTHER 

Ho.  3641. 

Marks,  "fTM^ 
Diameter,  '^505. 
Sectional  area,  *20  square  inch. 


MATERIALS. 


por  moh. 

SoooeMiTe 
elonjnfctUm 
per  inch. 

PeniiMient 
■et. 

SoooeMiTe 

ToUL 

PeraqoAre 
inch. 

pemuuieiit 
•et. 

Bemarks. 

200 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7.000 
8,000 
•    9,000 
10,000 
10.200 
10.400 
10.600 
10.800 
11,000 
11.200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18.000 
18,400 
18,800 
10.200 
19.600 
19,800 

Poundt. 
1,000 
6,000 
10.000 
15.000 
20,000 
25^000 
80,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
67,000 
58,000 
60,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88.000 
90.000 
92,000 
94,000 
96.000 
98,000 
99,000 

0. 

.000100 

.000250 

.000400 

.000550 

.000750 

.000900 

.001060 

.001200 

.001850 

.001500 

.001550 

.001600 

.001800 

.002800 

•003950 

.005050 

.005850 

.006560 

.007360 

.006860 

.009850 

.011650 

.013250 

.015000 

.016850 

.018800 

.020850 

.028100 

.025550 

.028150 

.030650 

.084100 

.037800 

.041850 

.046600 

.0525 

.0576 

.0660 

.0850 

.1150 

.000100 
.000150  , 
,  .000150 
.000160 
.000200 
.000150 
.000150 
.000150 
.000150 
.000150 
.000050 
000050 
[000200 
.001000 
.001150 
.001100 
.000800 
.000700 
.000800 
.001000 
.001500 
.001700 
.001700 
.001750 
.001850 
.001050 
.002060 
.002250 
.00^450 
.002600 
.002700 
.003250 
.003700 
.004060 
.004750 
.0050 
.0050 
.0075 
.0200 
.0300 

JfuA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jim*. 
0. 

Initial  IomL 

KlMtkHmft 

\ 

General  swmmarj/. 

TensUe  strenfcib  per  sqiiAte inoh  of  oriffinal  seoUon pounds..    90, 

SMtio  limit  per  square  inoh  of  oricinnl eeotion .' do....    53, 
ongation  per  inch  after  rupture. incli.-    0.1i 

Elongation  per  inoh  under  strain  at  elastio  limit do OOli 

Bednotion  in  diameter  at  point  of  rupture do i 

Reduetion  in  area  after  ruptnie,  per  oentnm  of  original  section 2 

Position  of  rupture ..".TOftom  n^ 

Gliaracter  of  broken  surface,  granular,  70  per  cent. ;  dull  sUky,  80  per  cent.    Opened  oraoks  in  sti 

•   near  the  place  ot  ruptum. 

Elongation  of  inch  sections • • ^..•.......".10, ''.: 


TEara  of  IBON,    STBBL,   and   OTBBB   MATESIiXS. 

»o.  3641. 
Marks, '*^i' 
Diameter,  ''.606. 
SeetkmMl  area,  .20  flqaare  inch. 
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12^ 

PMnttaent 

MIL 

SooMMiTe 

• 
RamarkB. 

/~/"KC-p^ 

m  1       1.000    1    a,.^^ 

JimA. 

OL 

.000100 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000150 

000200 
'.OOOUO 

000050 
!000060 
.000050 

'.002450 
.000750 
.001060 
.000060 
.000700 
.001000 
.001400 
.002200 
.001000 
.001800 
.002000 
.002100 
.008150 
.002560 

!003260 
.008000 
.003850 

!004700 

.007900 

.008000 

.0166 

.0000 

.0200 

InOL 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

InitiftlloAd. 
RlMtlo  limit. 

ToMile  strength. 

!.•••              '  *"^ 

'       JO^OOO     /        !000260 
Sot»     1        -080800 

5SSo  /    rSJS 

40,  OOO      1         -  0012&0 
SlOOO      1         -  001450 
Sl  OOO      /         -  OOIOOO 

%000 
HOW 

%•• 

M^S 

ulw 

S3.  OOO 
51.  OOO 
66.  OOO 

57.  OOO 
68.  OOO 
Ml  OOO 

2!H5 
01,000 

04.000 

01.  OOO 

08.000 

.001700 
.4M>17fB0 
.001800 
.€»O«2S0 

!  007000 

loioooo 

.013200 

. 014100 
.OlfiOOO 
.018500 
.090000 

.002700 

.oessoo 

M^4» 

IftM 

urn 

am 
am 

HOi 

11.111 

lim      w^oo" 

5oi      n-oo; 

l^W         74.00O 

S» 

70.0QO 

IMO 

MoSo     1        1 048000 
m!SZ     \        -047700 

its  ftg  \   ssr 

Soi 

I   -^^ 

\  '^ 

Chneral 


iMe  inch  of  origin.!  wction ^*^*'**    SSS 

^rTESTiiiiiAoiimii:;::::::::::::: do ooijgo 

polntofniptaio......^^.. ««-—       ij» 

lV//.V//.V/.V.*.V.*/-V™-*.'ffKniiir^  dnllilky,  50  jw  cart 


166  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3642. 
Marks,  32  RJ.TH 

Diameter,  "M05. 

Sectioiial  area,  .20  square  inch. 


AppUedioMto. 

m„-,_^*i__ 

SnoosiitTO 
almgatioa 
perlaeh. 

PtfllUUB^Bt 

set 

SnooefliiTe 

Baoiarlu. 

Totid. 

Peraqiiare 
inoL 

perlMh. 

Poundt. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11.200 

11.400 

12.400 

12,800 

13.200 

13.600 

14.000 

14,400 

14.800 

15,200 

15,600 

16,000 

16,400 

16,800 

17.200 

17,600 

18.000 

18;  400 

18,440 

PottfUlt. 

1,000 
6.000 
10,000 
16,000 
90,000 
2^000 
80,000 
85,000 
40,000 
45,000 
50,000 
61,000 
62,000 
53,000 
64,000 
55,000 
56,000 
57.000 
02,000 
64,000 
66.000 
68,000 
70.000 
?2,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
92,200 

Jim*. 
0. 

.000150 
.000300 

!000650 

.000800 

.000950 

.001150 

.001300 

.001500 

.001660 

.001700 

.001760 

.006500 

.007400 

.008250 

.009000 

.009750 

.015250 

.016500 

.018900 

.021500 

.024500 

.026850 

.029500 

.031760 

.036600 

.041750 

.047500 

.052500 

.058250 

.067000 

.0850 

.1150 

Inek. 
0. 

.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 

000200 
.000160 
.000060 
.000050 
! 004750 
.000900 
.000850 
.000750 
.000750 
.006500 
.001250 
.002400 
.002600 
.003000 
.001750 
.003250 
.002250 
.004750 

005260 
.005750 
.005000 
.005750 
.008760 
.0180 

nann 

JiMk. 

0^ 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jnek, 

a 

InitlallMML 
SaMttoUniit 

.  1400               -  0950        i 

1 

General  eummary. 

Tenstte  strength  per  sqaaro  inch  of  orisiiud  section pounds..    02,2 

Blastio  limit  per  sooMe  inch  of  original  section do 52,1 

Elongation  per  incn  after  mptore inch..    0.23 

Elongation  per  inch  under  strain  at  elastio  limit do 0011 

Bednction  in  diameter  at  point  of  mptnre do : 

Reduction  in  area  after  rapture,  per  centum  of  original  section Si 

Position  of  rupture I'^.OO  firon  aa 

Character  of  broken  surfisce d 

Elongation  of  inch  sections • ^.lA,^ 


■^^ 


Tens  OF  IBON,   STEEL,   ilXli  OTH£&  lUTEBlAI.b. 


lea 


1^ 


^^iwoai  area,  .20  miUBse  mch. 


1(0.3540* 


1100 


.  IKIOTCfO 


.  OOJTOd 

,  ocKryoo 


_  oc»vio»aa 


per  inch  "^ 


JfUl*. 

.000150 
.000200 
,O0O2Q« 
.OCit)IAO 
.QC«t60 
-OlKJl&O 


.OOOiM 
.000300 


.QOlSfiO 


.OOliOO 

.001700 
,001000 
*001M0 
.OOliOO 
.001960 


.OOSl&O 

.003800 

,ao3«u 


^am 


,09«0 
.0100 


0. 

Ik 

0. 

0. 
0. 


8iii<'«iMiiv6 


twdu 


Ketii«du. 


InJUAltutd. 


SlMlleUttil 


Teniitl^  Btreogili. 


GBtteral  tmmmarif. 


•rrT7->^  i^-r-^  iwyS*  "icli  of  orlgiiuU  action  -•* 


loo.  ;mo 

imh^.    O.ISOO 

SteiSrS^/1^ta«.  i»f  o«iitiiuii.f  origin.!  «ectioii ».„... ,,^...       tlA 

^  S^TfZT'JJIfc.**  -  „ . .. _  _ _ .  .gj-«ialKr,  70  per  cemU  j  dull  timk^Ti  iO  W  oeot. 


168  TESTS   OP  IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3507. 

Marks,  »2§!^5^ 

Diameter,  "M5. 

Sectional  area,  .20  square  inch. 


^tt" 

SaooeMive 

P«nnaDeiit 

set. 

SoeeeMiye 

pemuuieiit 

set 

Bmnsrki. 

ToUL 

PeraoiiAre 

F»mHda. 
200 
1,000 
2,000 
3,000 
4,000 
6,000 
0,009 
7,000 
8,000 
9,000 
9,200 
9.400 
9,000 
9,800 
10,000 
10.200 
10.400 
10,000 
10,800 
11,000 
11,200 
11,400 
11  000 
11,800 
12,000 
12,400 
12,800 
18^200 
13,000 
14,000 
14,400 
14.800 
15,200 
16,000 
16,000 
16,400 
10,800 
17,200 
17.000 
18,000 
18,400 
18,800 
18,920 

Pounds, 
1,909 
6,000 
10,000 
16,000. 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
64,000 
66,000 
60,000 
67.000 
58,000 
59,000 
00,000 
02.000 
04,000 
06,000 
08,000 
70.000 
72,000 
74,000 
70,009 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
94,609 

Inek. 
0. 

.000150 
.000400 
.000550 
.000759 
.00U9U0 
.001050 
.001200 
.001400 
.001600 
.001660 
.001700 
.001800 
.001850 
.002200 
.003500 
.004760 
.005600 
.006400 
.007160 
.008060 
.008900 
.009900 
.010650 
.011500 
.013360 
.015200 
.017160 
.019200 
.021500 
924000 
!028750 
.029360 
.032400 
.035600 
.0398C0 
.044060 
.049600 
.056250 
.0045 
.0750 
.1000 
.1350 

ifMA. 

9. 

.000160 
.000250 
.000150 
.000200 
.000160 
.000150 
.000150 
.000200 
.000200 
.000060 
.000050 
.000100 
000050 
.000350 
.001300 
.001250 
.000850 
.000800 
.000760 
.000900 
.000850 
.001000 
.000060 
'.000960 
.001860 
.001860 
.001960 
.002050 
.002300 
.002500 
.002750 
.002000 
.003050 
.003200 
.004200 
.004250 
.005450 
.000750 
.008250 
.0106 
.0260 
.0350 

0. 
0. 

a 

0. 
0. 
0. 
9. 
0. 

AAAAfCA 

.  VUWUDU 

Inch, 
0. 

Initial  iMid. 
ElMtio  limit. 

-.ooiioo 

Tensile  strengUi. 

ChMral  Bummary, 

Tensile  strength  per  sqaare  inch  of  orlKioal  section poande..    94,  < 

Blnstiolimit  per  square  inch  of  original  section do....    49,  < 

Elongation  per  incn  after  mptore inch..     0.21 

Elongation  per  inob  under  strain  at  elastic  limit do 0011 

Redaction  in  diameter  at  point  of  rapture do ] 

Redaction  in  area  after  rapture,  per  centom  of  origbial  section 3* 

Position  of  rapture *'Mtrom  n€ 

Chai«cter  of  broken  snrfiMe ^ all 

Elongation  of  inch  seotiona * ",28^,*' 


J 


'V 


IXStg  OF  IBOM,   8TEEL,   AITS  OTHES  MATEBIAL8. 
No.  3048. 

Seetkmat  areoy  .20  sqnare  inch. 
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eUmgatton 


per 


'Inoh. 


Inch. 


.COOIM 


.OOOIM 
.000400 

'.oouoe 


.001790 


.001500 


.004760 


Pennaneni 
aet. 


Inch, 


SncoeMive 
pennanent 

Mt. 


Inek, 
0. 


Remarka. 


Inlttall 


BlMtloilBlt. 


T«Bai]AslrMigih. 


ineh  of  original  Motion poonda..  102^000 

inelk  of  origliuaaeetton do....    90.000 

mptare inch..    0.2100 

rnmin  at  «.lastio  limit do OOIOSO 

at  point  of  rnptoTB do lOS 

mu»sara>  per  flentom  of  original  aaotion 87.1 

■^ VMOftoBneek 

aUlnr 

".nr^S 


170  T£dtS   OF  IRON.  STEEL,  AHD   OTHER   MATERIALS. 

Na3644. 

Marks,  «%^5= 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 


Applied  IomU. 

periDob. 

SnooMtiye 

elongation 

per  inch. 

Mt. 

SneoeniTe 
pennaaent 

•et 

Remarka. 

ToUL 

Persqnsre 
inch. 

Poundt. 
200 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7.000 
8.000 
9,000 
10.000 
10,200 
10,400 
10,600 
10,800 
11.000 
11,200 
11,400 
11,000 
11,800 
12,000 
12,400 
12,800 
13,200 
18,600 
14,000 
14.400 
14,800 
16,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18;  000 
18.400 
18,800 
19,200 
10,600 
20,000 
20,000 

Poimdt. 
1,000 
5,000 
10,000 
1%000 

25,000 
80,000 
8^000 
40,000 
45.000 
50,000 
61,000 
52,000 
53,000 
54.000 
55.000 
66,000 
57,000 
68.000 
50.000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
821000 
84,000 
86,000 

Sooo 

90,000 
92,000 
04,000 
96.000 
08,000 
100,000 
100,160 

Inch. 
0. 

.000150 
000300 
.000450 
.000650 
.000800 

!  OOUOO 
.001250 
.001400 
.001550 
.001000 
.001650 
.001700 
.001800 
.002550 
.003500 
.004100 
.004800 
.005550 
.006600 
.008050 

.011150 

.018250 

.015660 

.017600 

.019400 

.021500 

.023600 

.025050 

.088600 

.032000 

.084750 

.039000 

.^)48760 

.049000 

.  054000 

.062500 

.0760 

.1000 

.1100 

JmdL 

a 

.000160 
.000160 
.000160 
.000200 
.000160 
.000160 
.000100 
.000160 
.000160 
.000160 
OOOO&O 
'.000050 
.000050 
.000100 
.000750 
.000050 
.000000 
.000700 
.000750 

.oonoso 

.001660 

.001650 

.001560 

.002100 

.002400 

.001850 

.001900 

.002100 

.002000 

.002460 

.002650 

.003400 

.002750 

.004250 

.004750 

.002260 

.005000 

.0085 

.0125 

.0250 

.0100 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Blaatie  limit. 

. 

General  eummary. 


Tensile  ttrenKth  per  aqnare  inch  of  original  aeotion 

Blaatto  limit  per  sqnare  inch  of  origind  aeotion 

Elonfcation  per  inon after  mptnre inch..     0. 


. pounds, 
.do. 


100. 


.001 


Elongation  per  inch  nnder  strain  at  elasticliinit do. 

Redaction  in  diameter  at  point  of  mptnre do 

Reduction  in  area  after  mptnze,  per  oentnm  of  original  seotlon 2 

Position  of  mptni« I'M?  from  n 

GharaoterofaoxfiMM granular,  radiating  from  a  dnli  spot  at  the  oireiimfer« 

Elongation  of  inch  aeotlona ".18*. 


TKam  OF  IBON,  STEEL,  AKD'OTHBE  MATERIALS. 
NO.S657. 

AJfaiTH 

SeatiaoBl  area,  .20  square  inolL 
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SnmaaiTe 

set. 

SaeooMlTe 
pemiaaent 

Bamwln. 

/ »«-  /'*5ar-/^=^ 

2M    /          1.00O     /     OL 

2.010   /        lOlOOO     /        .000080 
40IO   /        16^000     ;        .000400 
iOOi    /        fllOOO      1        .000000 
J^MO  /      a?ooo     1        -OOOOM 

0. 

.000100 
.000160 
.000160 
.000800 
.000200 
.000160 
.000150 
.000200 
.000200 
.000100 
.000050 
.008160 

'.O0O700 
.000750 
.000760 
.001000 
.000700 
.000080 
.000860 
I0OOO6O 
.000000 
.001060 
.001800 
.008100 
.002800 
.002200 
.002708 
002700 
! 008150 
.008500 
.008750 
.005000 
.005760 
.006250 
.0075 
.0176 
.0200 
.0860 

Inek. 
«. 
0. 
0. 
0. 
0. 
«. 
0. 
0. 
0. 

Jnck. 
0. 

Initial  loud. 
XlMtle  limit. 

HMO 

.HOO 

l^8» 

lil«8 

S: 

A  OOO      f         .001100 
SlOOO      1         .001000 
4^000      1         .001500 
4^000      1         .001000 

^ooo    1       .501060 

51.000 

SrSSo 
54:000 

56^000 

si 

00.000 
70  000 

.006400 

14)00000 

.010160 
.011000 
.011060 
.O1S880 
.014000 
.010000 
.010700 
.021000 
.038000 

f 

11,10 

u,ai 

!I*S 

um 

liOl 

N^M 

ii^ao 

am 

u.m 

IIM 

7XOOO      1          -  ^2MKiO 

*Si     i^  I    -SS8S 

II  Is  -^ 



............ 

18.  SM 

'\   "•- 

\ 

Chneral  Bwmmary. 

iMT  BQiiAreiiielioforiffiiudMetlQa pounds..    98,760 

Smiaira  Inetft  of  orifinalMotloa • do —    40,000 

^^ImL  after raptnre inch..    0.2100 

^SSSunAersCrainBtolMtioUmit do 001860 

dTxi^aMtarwt  point  of  rafitiiie do 116 

te»«ftalterTnptiiro,p«reontiimoforlgfaudMOtkni 40.8 

«€niptM«  .^-^--^- "••***~2?S 


/ 


-■^■i 


♦    f 


?• 


■•  i 


172  TE8TS   OF   IRONy    ST££L,    AND   OTHER  MATERIALS. 

TSo.  3566. 

Marks,  »*%r5^ 

Diameter,  "M5. 

Sectional  area,  .20  sqnare  inch. 


Applied  loMls. 


Toui.  ^\rs^ 


Poundt. 
200 
1,000 
2,000 
3.000 
4.000 
6.000 
6^000 
7.000 
8.000 
9,000 

o.aoo 

0,400 
0,000 
0.800 
10.000 
10,200 
10^400 
10.800 
10^800 
11,000 
11,200 
11.400 
11.600 
11,800 
12,000 
12,400 
12,800 
18.200 
18.800 
14,000 
14,400 
14,800 
15,200 
15,800 
18.000 
18,400 
18.800 
17.200 
17,800 
18.000 
18^080 


Poundt, 
1.808 

.  5.000 
10.800 
16^000 
20.000 
2S.000 
80,000 
86.800 
40.000 
45,000 
48,000 
47.000 
48,800 
40,000 
60.008 
61.000 
68,000 
68.000 
64.000 
66.000 
68.000 
57.000 
58,000 
50.000 
80,000 
82.000 
84,000 
86,000 
88.000 
70.U0O 
72,000 
74,000 
76^000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
90,400 


EloonUon 
permoh. 


Inek. 


.080100 
.U00S5O 


.001168 
.801868 
.001600 
.001690 
.001850 
.008008 
.004058 


SnooeMiTe 
•longation 
per  Inch. 


Inch. 
0. 

.800100 
.000160 


.000160 


.000160 
.000200 

.000200 
.000180 


.000100 
.001860 
.001050 


.007100 


.008000 


.810850 
.011600 
.012600 
.018600 
.015850 
.017600 
.019750 
.022800 
.025860 
.028050 


.034000 
.087750 
.042880 


.054250 

.0800 

.0750 

.1000 

.1200 


.000760 
.080780 
.000760 
.000008 
.000900 


.000850 
.000850 
.001000 
.001000 
.001850 
.008150 
.002250 
.002560 
.003060 


.0C3160 
.008760 
.004860 


.008250 

.005750 

.0150 

.0260 

.0200 


Permaoent 


Jim*. 
8. 
0. 
0. 
0. 
0. 
0. 
0. 
8. 
0. 


SooceaeiTe 
pemiMieat 


Inch, 


BamarlEs. 


Initial  load. 


XIaatio  limit. 


TenaQe  atreogth. 


'   '  I 


General  iwmmary, 

Tenaile  afren^h  per  aquare  inch  of  orlKinal  aeotion poonda..    90. 

Xiaatlclimit per  aooare  Inch  of  original  aeotlon do —    47. 

Blongation  per  Incji  aflerraptare Ineli..    0. 1 

Xlongation  per  inch  imdar  atndn  nt  elaatic  limit do 001 

Beduotlon  in  diameter  at  point  of  mptare do 

Reduction  in  area  after  mptore.  per  oeatnm  of  original  aection 4 

Poaitton  of  rupture V*Mtremk9> 

Character  of  broken  aurfkee ai 

Blongationofinchaectiona — '',!&, ". 


1 


1X818  OF  mON,  STEEL,  ikMD   OTHEB  MATERIALS. 
No.  3699. 

Seetioaal  area,  .20  sqoaie  inch. 


173 


SnoMMtre 

Mt. 

8aoo6MiTe 

Bana^ka. 

L^/^jj-J^!=r 

ptf^Sr 

•"sr^ 

m  /      1,009    1   o. 

1,088   /         8^000     /         .000160 
im   /       lOLOOO     1         .000680 
11888   1       UwOOO     f         .000880 

i,m  I     m^ooo    1      .000090 

Inch. 

a 

.000150 
.000200 
.000150 
.000160 

!  000160 
#4)00160 
.000200 

.000150 
.000160 

; 000100 
.002000 
1 001100 
.000050 
.000050 
.000750 
.002000 
.000850 
.000050 
.002200. 
.002250 
.002000 
.001000 
.001400 
.000060 
.002800 
.002700 
.002560 

IMHMHCA 
.UUOwW 

.004150 
.006450 
.006750 
.007260 

!0202 
.0000 

Inch. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  iMd. 
Slaatic  limit. 

• 

Is   ""* 

iS 

]8^8M 

maw 

]i;488 
HLM 

11,801 

Is 

MIOOO      1          .001000 

5S?  /     :2Si2 

81«000 
9S,000 

SiSS 

ssss 

SSooo 
oKooo 
oSooo 

64^000 

•5  22 

.001800 
.001050 
.001700 
.001000 
.003000 
.004000 

I  4107800 

•  O4I0S2SO 

.oomoo 

.OKMOO 
.OUS90 
.014800 
.4»ie800 
.  018100 

.<»ioooo 

............ 



S^S 

0^408 

*:.'.".i;.';x; 

ftS 

ftS 

!s  S» 

&S          mIoS      1         '.MUM 
sS           MWO      1         .M70M 

Is    Ss:     :S 

5S    §S       :«" 

tt,t» 

\  — ' 

\ 

GonoroJ  MOMMfy. 

^w^mguoGMr^ioeilioimlaltDtlwMiikm ....poonda..    86,550 

^^w«  inch  of  original  aeotion .*. do  ...    52,000 

L  nftar  mptoTO inch..    0.2060 

nMrteelLndervMnatelastleUmit do 001800 

iCdiBBMVtarKk  point  of  mptnra do 100 

I  w^f^^  After  TWpitaio*  per  eentnm  of  original  aoetioD 87.1 

iofTVDfeme.- ' I'MO  from  neck 

r  of  acSKflB  ourflaoo granolar,  00peroont.;8ilky,  40p6roent. 


174  TESTS   OF  IBONy   STEEL^  AND   OTHEB  ICATEBULS. 

No.  3600. 

Marks,  »*%^S= 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 


AppUedlonda. 

per  inch. 

SaooMsiTe 

86t. 

SaooetslTe 

permaaeDt 

set 

Total 

PertauAre 
inon. 

Bemiirlu. 

PoMiute. 
200 
1,000 
2^000 

ilooo 

4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,200 
10,400 
10.6011 
10.800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13.200 
18,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17^200 
17.600 
18,000 
18,400 
18,800 
19.200 
19.600 
19,680 

Pounds, 
1.000 
5.000 
10.000 
16.000 
20,000 
25.000 
30,000 
35,000 
'    40,000 
45,000 
60,000 
51,000 
62,000 
63,000 
64,000 
66,000 
56,000 
67.000 
58,000 
69,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,"000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
98,400 

Inch, 

a 

.000100 

.000300 

.000400 

.000550 

.000750 

.000900 

.001100 

.001250 

.001400 

.001600 

.001660 

.001700 

.001700 

.001760 

.001800 

.001850 

.001900 

.002100 

.004200 

.005000 

.007500 

.008900 

.010850 

.013050 

.015250 

.017600 

.019250 

.021600 

.024000 

.026800 

.029500 

.033000 

.036500 

.040750 

.046000 

.  051750 

.0600 

.0700 

.0950 

.1150 

Inch, 

0. 
.000100 
.000200 
.000100 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000200 
000050 
.000060 

0. 

.000050 
.000060 
.000050 
.000060 
.000200 
.002100 
.000800 
.002500 
.001400 
.001060 
.002200 
.002200 
.002250 
.001750 
.002250 
.002600 
.002800 
.002700 
.003500 
.003600 
.004250 
.005250 
.005760 
.008260 
.0100 
.0250 
.0200 

InOL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  loud. 

- • 

ElAstio  limit. 

-Ik 

Tensile  strength. 

ill 


■!i! 


G^eneral  8ummarg, 

Tensile  strength  per  squsre  iooh  of  original  section pounds..    08.  • 

Elasticlimit  per  square  inch  of  original  section do 57.  < 

Elongation  per  inon  after  mptnre inoh..    0.  il 

Elongation  per  inch  under  strain  at  cilastio  limit do OOlj 

Bedaction  in  diameter  at  point  of  mptare do i 

Redaction  in  area  after  mptnre,  per  centum  of  original  section 3^ 

Position  of  mjpture ".85  from  n^ 

Character  of  oroken  surface , silky,  40  per  cent;  granular,  60  per  c^j 

fflongation  of  inch  sections ".25\** 


ik^il. 


J 
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Saemooaf  area,  .20  square  inch. 


per  laoh. 


Siioo«Mlve 
etongftUoii 
p6r  iiioIl. 


0. 
.000180 

.oooiao 

.000180 
.000250 
.000180 
.000160 
.000200 
.000180 
.000180 
0. 

.000060 
.000100 


.000050 


.004700 


.000180 
.000700 
.001200 
.000660 

.000850 


.002100 
.002000 


.002280 
.002150 
.OffifSSO 
.002300 
.002950 
.003780 
.008600 
.004400 
.005000 


.006180 

.0046 

.0180 


PenDaoent 


0. 
0. 

0. 

a 

0. 
0. 
0. 
0. 
0. 


Siiooe«iT« 


/lU*. 


Benuurks. 


Initial  loud. 


Slastlo  limit 


TensOA  •trength. 


General  iummarif, 

iwrntmarMMr^  tiioh  of  original  aeotioii poanda..    94,200 

"^wetBiOhoforiginalaeotion do....    52,000 

k  »ffc«r  niptare iooh..    0.2150 

Bdflr  vtnin  at  elaatio  limit do 001800 

r  «t  point  of  niptnre do 125 

kafter  rupture,  per  centum  oforiijinai  section 43.8 

^^jre 1"  from  neck 

r«r  teokcBvar^boe aUky 

B  fltf  inoli  aeettooa ".17,{f.a^ 


176  TESTS   OF  ISON|    STBEL,    AND   OTHER  MATERIALS. 

Ho,3Se9« 

Marks,  ^ITm^ 

Diameter,  '^.505. 

Sectional  area,  .20  square  inch. 


M 


AppUed  loads. 

perlndl 

Snooeaaive 

PemiMMBl 
set. 

8nooeMiT« 
permaaMit 

TotaL 

'"i^T" 

Bernvks. 

jPOWMSm 

200 
1,000 
3,080 
8,000 
4,000 
6,000 
6,000 

tIooo 

8.000 
8,000 
9,300 
9^400 
8,808 
9,800 
18,000 
10,308 
10,400 
10,600 
18,800 
11,000 
11,300 
11,400 
11,800 
11,800 
13,000 
13,400 
13.800 
13,300 
18,800 
14,000 
14,400 
14,808 
15,300 
15,800 
16,000 
16,400 
16.800 
17,300 
17,800 
18.000 
18,400 
18,480 

jpoundt. 
1,009 
5.000 
10,000 
15.000 
30,000 
35.000 
80.000 
85,000 
40,000 
45,000 
46.000 
47,000 
48.800 
48,000 
60,000 
61,000 
63,000 
58,000 
64k  000 
66,000 
66,000 
57.000 
68.000 
59.000 
60.800 
82.000 
64,000 
66,000 
68.000 
70.000 
73.000 
74,000 
76.000 
78,000 
80,000 
82.000 
84.000 
86,000 
88.000 
90,000 
92,000 
93^450 

Ineh. 
0. 

.000150 
.000300 
.000600 
.000650 
.000850 
.001000 
.001200 
.001400 
.001560 
.001600 
.001600 
.001660 
.001700 
.001800 
.006500 
.007000 
.007600 
.008400 
.009250 
.  010100 
.011000 
.011900 
.012880 
.014350 
.015750 
.017900 
.030000 

.034800 

.037500 

.080500 

.684000 

.037500 

.041400 

.046500 

.052250 

.069?50 

.068500 

.0850 

.1050 

.1408 

Inch. 

0. 

.000158 
.000150 
.000300 
!  000150 
.000200 
.000150 
.000360 
.000300 
.000150 
.000058 

0. 

.000060 
.000060 
.000100 
.004700 
.000500 
.000600 
.000600 
.000850 
.000850 
.000900 
.000900 
.000950 
.001500 
.001400 
.002150 
.002100 
.002258 
.002550 
.003700 
.003000 
.003500 
.003600 
.008900 
.005108 
.006750 
.007009 
.009250 
.0166 
.0200 
.0850 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

IndL 
8. 

iBitiAlkMld. 



SlMtio  limit. 

- 

T«D«Ue  ttrMigth. 

General  eummarjf. 

Tensile  strength  per  sqQAre  inch  of  original  aeoUon pounds..    92,^ 

Blaatio  limit  per  Mmare  inch  of  original  section ;.do 50,^ 

Elongation  per  incn  after  mptnre inch..    O.a 

Elongation  per  inch  under  strain  at  elastic  limit do 0011 

Kedoction  in  diameter  at  point  of  raptnre do j 

Bednotion  in  area  after  rapture,  per  centnm  of  original  section ^ 4i 

Position  of  rupture ".65fnmin« 

Oiaraoter  of  broken  nurface ail 

Elongation  of  inch  sections ".18,  "4 
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r,  ''.SOS. 

araa^  .20  square  inch. 


Qm/Bral  nmrnarif. 


'^-•^'^w*'-^' 


MOtiOB. 

section 


^^£SIL^«S^»»elMtie  limit 

imeter  At  point  of  rapture 

ea  After  Tuptore,  per  oentnm  of  oriciiial  eeetion  . 


.poands..    9A.S50 

do...    52,000 

....inch..    QlMSO 

do 001800 

....do 106 

87.1 

.VMOftomneek 


Boboeettone. 


.grtnnlar,  60  per  oent. ;  tilky,  40  per  oeDt. 

..T. '^ar^^-w 


, 


178  TESTS   OF   IRON,  STEEL,  AND   OT^EB  ^MATERIALS. 

No.  3679, 

Mark8,"|f5= 

Diameter,  ''.505. 

Sectional  area,  .20  squaie  inch. 


AppUed  loads. 

Elongation 

Sncoesftlye 
elongation 
per  inch. 

Permanent 
■et 

SnoeeMlye 

permanent 

■et. 

TotaL 

Persqaare 
inob. 

perlnoh. 

PotmdM. 
200 

1,000 
'   2,000 

8,000 

4;ooo- 

5,000 
6.000 
7,000 
8,000 
ft,  000 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
18,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16.000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19.)B0O 
1ft,  »20 

Poundt. 
1,000 
,    6,000 
•  10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55.000 
56.000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
06.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98^000 
ftft,600 

Inch. 
0. 

.000150 
.000300 
.000460 
.000660 
.000800 
.001030 
.001200 
.001350 
.001650 
.001700 
.001750 
.001800 
.001850 
.002000 
.002860 
.004000 
.005000 
.005900 
.007000 
.008000 
.009750 
.011200 
.022900 
.014500 
.016300 
.018300 
.020350 
.022500 
.025100 
.027400 
.030100 
.038500 
.037250 
.040850 
045500 
.052500 
.059750 
.0650 
.0900 
.1400 

Inch. 
0. 

.000150 

.000160 

.000160 

.000200 

.000150 

.000200 

.000200 

.000150 

.000200 

.000150 

.000050 

.000050 

.000050 

.000150 

.000650 

.00U50 

.001000 

.000900 

.001100 

.001000 

.001750 

.001450 

.001700 

.001600 

.001800 

.002000 

.002050 

.002160 

.002000 

.002300 

.002700 

.003400 

.003750 

.003600 

.004650 

.007000 

.007250 

.005250 

.0250 

.0500 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

' 

KlMtl^  flmft^ 

Tensile  atrcnctli. 

General  eumnuiry, 

fl   *  Tensile  strength  per  aqaare  inch  of  original  section « ponids..    Oft, 

Elastio  limit  per  soaare  inch  of  original  section do....    63, 

Elongation  per  iooD after  rupture  men..    0.1 

Elongation  per  inch  under  sirain  at  elastio  limit do OOJ 

Beduotion  in  diameter  at  point  of  rupture do . 

Beduction  in  area  after  rupture,  T>er  centum  of  original  section ••        * 

Position  of  rupture Al'-'i ....-.".Opfrom  n 

Character  of  broken  surface,  granular;  dull  spot  at  the  circnmferenoe.  Opened  cracks  in  soxfM^  of  si 
Elongation  of  inch  sections ".15," 
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N0.36S9. 
Saoional  area,  .20  square  inch. 


Gmteral  tiiaimarjf. 

.,3Uff«  inch  of  oririnid  Motion poanda..    90,000 

toolior  ori^ilacction do....    60,000 

^™i>*aTe ^ inch..    0.2100 

_r«S3n«telMtic  limit do 001860 

l^t  polii«of  raptnro do.-..       .106 

notare,  per cenluni  of  original  seouon ST.l 

Tupw^,!^ » ".OSfromneok 

■      silky 

^ «'.1^".27^ 


^-f'' 


180  TESTS   OF   lEON,  STEUL.  AND  OTU£B  MATERIAIiS. 

No.  3560. 
Marks,"  ^5" 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 


per  inch. 

8aoMMiT« 
elongatloii 
perlnoh. 

PonuuMBi 
set. 

BneoMiiye 

TotaL 

Per  tqaftre 
inob. 

B«iiutfks. 

PovmdM. 
200 
1,000 
2.000 
3,000 
4,000 
6,000 
6.000 
7.000 
8,000 
9,000 
9,200 
9,400 
9,600 
9,800 
10.000 
10,200 
10,400 
10.600 
10,800 
11.000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12.800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16.800 
17.200 
17,600 
18.000 
18,400 
18.800 
10,200 
19.600 
19,960 

1,000 

6.000 
10,000 
16^000 
20,000 
25,000 

Slooo 

40.000 
4^000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,U00 
52,000 
63.000 
64.000 
66,000 
66.000 
67.000 
58.000 
60,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82.000 
84.000 
fi6.000 
88.000 
90,000 
92,000 
94,000 
96.000 
98,000 
99.800 

Inch, 

a 

.000100 
000800 
;0O046O 
•000650 
.000800 
.000950 
.U0L150 
.001850 
.001500 
.001560 
.001600 
.001650 
.001700 
.001750 
.001850 
.002500 
.003000 
.003730 
.004360 
.005100 
.005600 
.006360 
.007100 
.008360 
.009500 
.011500 
.013500 
.  015260 
.017000 
.018800 
.020200 
.022650 
.026250 
.027650 
.030500 
.033400 
.030600 
.040500 
.044750 
.061500 
.057750 
.0625 
.0800 
.1160 

InA, 
0. 

.000100 
•000200 
.000150 
.000200 
.000160 
.000160 
.000200 

'.000150 
.000050 
.000060 
.000050 

.000060 

.000060 

.000100 

•000680 

!o00600 

.000760 

.000600 

.000750 

.000500 

.000760 

.000760 

.001260 

.001160 

.002D00 

.002000 

.00175U 

.001760 

.001600 

.001600 

.002350 

.002700 

.002400 

.002850 

.002900 

.008200 

.003000 

.004250 

.006750 

.006260 

.004780 

.0175 

.0860 

indL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

Initial  loftd. 

KlMtlo  limit. 

TensUeatraogth. 

General  Bummarjf. 

Tensile  strength  per  Mivftre  inch  of  oriidiiAlMotioB pooads..    99, 

Elastio  limit  per  Mnare inch  of  original  teotlon do....    61. 

Rlongation  per  incn  after mptnre inch..    0.1 

Elongation  per  inch  nnder  strain  at  olastio  limit no 001 

Kednction  in  diameter  at  point  of  rupture do 

Kednction  in  area  after  rupture,  per  centum  of  orisinal  section 1 

Position  of  mptare ^..... . 1" from  u< 

Character  of  broken  surface allkyi  tnMW  of  granolat 

Elongation  of  inch  aeettons ".14,". 


; 


y 
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TSo.  3404, 

Sectional  area,  .20  sqoare  inch. 


JOoniBBtlon 
per  ineh. 


.0650 
.0960 
.1150 


SnocMiaiTe 
perinoh. 


0. 
.000100 

.ooouo 

.OOOIM 


.000160 
.OOOIM 
.000160 
.000160 


.000060 
.000050 

.000160 


.001000 
.000760 


.001760 
.001060 


.001600 
.001800 
.002280 
.001800 


.002060 
.002500 
.003760 
.002760 


.007860 
.000060 
.0300 
.0200 


Inch, 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


indk. 


Beouurlca. 


Initial  load. 


Blastio  limit 


TenstlaalawiigUi. 


General  awmmary. 

>  w^»mm^^  n^r  ■niMire  inch  of  origtnai  aeetion pounds..    00,860 

^^^^er«qiiS«l»elioforij?ljiar«ectlon. do....    63.000 

ri»a  after  rnptore.... Inch..    0.1800 

r  faclfcimder  atraiii  at  elaatio limit do  ...  .001760 

neteratpointofnptare do 105 

k  after  mptare,  per  oantnm  of  original  Motion 87.1 

lofnuCaxe ".76  from  neck 

roCMlcflBaiErfiafee »ilky 

Mttana 'M2,".2<» 


182  TESTS   OP   IRON,  STEEL,  AND   OTHEK  MATERIALS. 

No.  3405. 
Marks,  »»?«5  = 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


AppUed  loads. 

13*1n«t  (TaM  An 

SncoQMWo 
elonntioa 
perlnoh. 

Permanent 
set. 

SnooMriye 

Bemarks. 

Total 

PerMmare 

per  inch. 

Poundi. 
200 
1,000 
2,000 
3.000 
4,000 
5^000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,200 
10,400 
10.600 
10,800 
11,000 
11,900 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
18,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16.000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19.600 
19^760 

POIMUlff. 

k^ 

10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
61,000 
52.000 
53.000 
54,000 
56,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82;  000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
96.800 

0. 

.600100 

.000250 

.000400 

!o00660 

.000700 

.000900 

.001050 

.001200 

.001400 

.001600 

.001600 

.001650 

.001660 

.001700 

.003850 

.004800 

.006660 

.006250 

.007000 

.007860 

.009400 

.011160 

.018000 

.015150 

.017250 

.019000 

.020850 

.028000 

.025250 

.028000 

.031050 

.034750 

.088900 

'.042400 

.047000 

.058600 

.061760 

.0750 

.0960 

.1800 

0. 

.000100 
.000160 
.000160 
.000160 
.000160 
.000200 
.000160 
.000160 
.000200 
.000200 

0. 
.000050 

0. 

.000050 
.001650 
.001460 
.000660 
.000600 
.000760 

.'001560 
.001750 
.001850 
.002150 
002100 
.001760 
.001860 
.002150 
.002260 
.002750 
.003050 
.003700 
.004160 
.003500 
.004600 
.006500 
.008250 
.013250 
.0200 
.0360 

Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  Mifiiiiiar^. 

Tensile  strength  per  sqnaxe  inch  of  oriffinsl  section pounds..    98,8 

Elastic  limit  per  square  inch  of  original  section 1 .do 54.0 

Elongation  per  inch  after  raptnre inch..    0.10 

Elongation  per  inch  nnder  strain  at  elastic  limit do 0017 

Redaction  in  diameter  at  point  of  mptore do Ii 

Redaction  in  area  after  mptore,  per  oentam  of  original  seotion 87 

Position  of  roptaTO l^firomnM 

Character  of  Broken  sniftoe ^ alll 

Elongation  of  inch  aeotiona ••• *J6*.  ".I 
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Marks,  «*ifH 
Diameter,  "MB. 
Seetkfaalatea^  30  square  inch. 


Na340e. 


Sncoeasfre 
elonntion 
p«rlnoh. 


Pennuient 
•et. 


SnooesslTe 
penmuieiit 
set 


Bemarkfl. 


Jndk. 

000100 
000150 
000150 
000160 
000150 
000150 
000200 
C0OI8O 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inck. 


Initial  load. 


000100 
000100 
001400 
001100 
000400 
000600 


Blaatlo  limit. 


000000 
000750 


001000 
000S60 

002150 
001850 

ooaooo 

001900 
001900 
002500 
002600 
003000 
003000 


004250 


005760 

000750 

00S760 

0150 

0250 


Tansil«  atreDgth. 


_-ti.«.*««iUKreli»clxoforigiiialaection poonda..  94,100 

SSStlSJ;S1S:^lxof  arig^ ..do      .  49  WO 

2JJR£SiS?^pSlnto'raP'™* do -.•  ;2^ 

StoSTS^  raVtti»^  !«'««*»»»  <^<«*8*°^ -^^ 


184  TESTS   OF   IRON,    STEEL,    AND   OTHER   IfATERULS. 

No.  3407. 

Marks,  ^^Tm^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


n\  n 


Applied  loftds. 


ToUL 


Per  MOAie 
inco. 


£l«Ilg»tl(HI 

per  mob. 


SoooeMlTe 
ekmgaHon 
perineh. 


Pemument 


SacoeMive 

pemiMMiit 

set. 


RaiDKk*. 


PmmmU. 
800 
1,000 
2,000 
8,000 
4.000 
6,000 
6,000 
7,000 
8,000 
0.000 
0,000 
0,800 
10.000 
10,200 
10.400 
10,000 
10,800 
11.000 
11,200 
11.400 
11.000 
11,800 
12,000 
12,400 
12,800 
13,900 
18,000 
14,000 
14,400 
14,800 
15^200 
15,000 
16,000 
16,400 
16^800 
17,200 
17.600 
18^000 
18,400 
18.730 


Pmmdi. 
1,000 
5,000 
10,000 
15,000 
80.000 
25^000 
80,000 
85,000 
40.000 
45.000 
48,000 
40,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
50.000 
60.000 
62.000 
64,000 
06.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,000 
00,000 
92,000 
98,650 


Inch, 
I 

.000150 
.000800 
.000500 
.000650 
.000800 


.001150 

.001800 

.001500 

.001700 

.001750 

.003750 

.004600 

.  005500 

.006350 

.007100 

.007000 

.008850 

.009500 

.010350 

.011350 

.012250 

.014000 

.015750 

.017850 

.020000 

.022400 

.025250 

.028000 

.031000 

.083750 

.037200 

.041400 

.046500 

.063000 

.0600 

.0650 

.0850 

.1200 


0. 
.000150 
.000160 
.000200 
.000150 
.000150 
.000160 
.000200 
.000150 


XndL 

01 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial 


.000060 


ElMtio  limit 


.000790 

,ociooo 

.000860 
.OOU760 
.000800 
.000050 
.000650 
.000850 
.001000 
.000900 
.001760 
.001750 
.002100 
.002150 
.002400 
.002860 
.002760 


.002750 


.004200 

.005100 

.006500 

.0070 

.0050 

.0200 

.0850 


Tensile  ■trength. 


Oeneral  summary, 

Teoeile  strength  per  eqnare  inch  of  orifrtnAlaeotiou pounds..    98,65( 

KlAStie  limit  per  sqnsre  inch  of  original  section do....    4%  004 

Blongfttion  perinea  after  rapture Inoh..    Ol  IMi 

Elongation  per  inch  under  strain  at  elastio  limit do 00I7S< 

Rednotion  in  diameter  at  point  of  mptore do Ml 

Bednotion  in  axea  alter  rapture,  per  centum  of  original  section &•.' 

Position  of  rapture I",l0tnmmoo\ 

Character  of  broken  surfkce granular,  60  per  cent ;  silkj,60peroeBt 

Elongation  of  inch  sections : ".17,  ".M 


i. 
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TB 

If 

505. 

iB,  J20  square  inch. 
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n 

-iKlimtaMan 

J  p«rSr 

SnooewiTe 
•l0nK»lloii 
per  inch. 

Mt 

Saooefftre 
penMBOil 

B«iiuurk«. 

1              AfMIAA 

Znek. 
0. 

.000100 
.000180 
.000160 
.000200 
.000200 
'.000180 
.000160 
.000160 
.000180 
.000200 
.000060 
.000060 

000060 
! 000150 
.000200 

002400 

! 001000 

.000760 

;000880 

.001760 
.001860 
.002000 

.001500 

.001800 

.00'<S260 

.001800 

.002400 

.002200 

.002500 

.003760 

.002760 

.004000 

.003880 

.004450 

.006050 

.007860 

.008860 

.0300 

.0200 

/fMA. 

0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Intik. 
0. 

Initliaioiid. 
TeDsltoatiengtii. 

f        IoO0250 

1         I000480 

.008080 

r  oouoo 

.001250 
.001400 
.001800 
.001860 
.001700 
.001760 
.001800 
.002100 
.4MM600 
.006600 

loooooo 

007800 

.000860 

.011000 

.013000 

.014500 

016800 

.018560 

090360 

.022750 

.025000 

.027600 

.031250 

.034000 

038000 

»              .041000 

t                048060 

1                OS2000 

0             .058360 

0            .0860 

•             .0060 

0             .1150 

1 



General  sumnuiry. 

■qiiAreiiich  of  original  aeotion pounds..    06,860 

AreinohoforijcinalMotkm do....    53,000 

ftftermptnre Inch..    0.1800 

under  suain  at  elMtio limit do  ...  .001750 

»r  si  point  of  rapture do 105 

Mr  raptnra.  per  oentnm  of  original  Motion 87.1 

".75firomneck 

■urliMO iilky 

'M2,".2<» 


l  4ii 


It 


186  TESTS   OP   IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  3662. 
Marks,  «2f-5= 
Diameter,  '^506• 
Sectional  area,  .20  square  inch. 


Applied  loiids. 

perWb. 

Sao«68aiTe 
«loDg»tioii 
perlnoh. 

PemuuMnt 
■et. 

Sacoesahre 

permuifliiit 

■et. 

Bemarka. 

TotaL 

PerMuftre 
inch. 

PMNMlf. 

200 
1,000 
2,000 

Sooo 

4,000 

^000 

6.000 

7,000 

8,000 

9,000 

9.200 

9.400 

9,600 

9,800 

10.000 

10,200 

10.400 

10.600 

10.800 

11.000 

11.200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14.400 

14,800 

15,200 

15,600 

16,000 

16.400 

16.800 

17.200 

17,600 

18,000 

18,400 

18.800 

19.200 

19,580 

1,000 
5.000 
10,000 
15.000 
20.000 
25.000 
30.000 
86,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55. 000 
56,000 
67.000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82,000 
84.000 
86,000 
88.000 
90.000 
92.000 
94.000 
96,000 
97,900 

IndL 
0. 

.000100 

.000250 

.000450 

.000600 

.000800 

.000050 

.001150 

.001300 

.001500 

.001550 

.001600 

.001660 

.001700 

.001700 

.001800 

.001860 

.001900 

.002650 

.004550 

.005350 

.006160 

.006900 

.007550 

.008500 

.009900 

.011600 

.014100 

.016500 

.017300 

.019500 

.021750 

.023900 

.026550 

.029100 

.082250 

.085800 

.039600 

.044050 

.048900 

.055500 

.0625 

.0850 

.1200 

Ineh, 
0. 

.000100 
.000150 
.000200 
.000150 

: 000150 
.000200 
.000150 
.000200 
.000050 
.000050 
.000050 
.000050 
0. 

.000100 
000050 
.000050 
.000750 
.001900 
.000800 
.000800 
.000750 
.000650 
.000950 
.001400 
.001700 
.002500 
.001400 
.001800 
.002200 
.002250 
.002160 
.002650 
.002550 
.003150 
.003550 
.003800 
.004450 
.004650 
.006600 
.0070 
.0225 
.0850 

Inch. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 
0. 

InillalloML 
Elantio  limit. 

........... 



Oeneral  •wnmary. 

Tensfle  strength  per  square  inch  of  orieinalMction ponnds..    97,  n 

Elasttclimit  per  square  inch  of  original  sectloii do....    53,  fM 

Elongation  per  inon  alter  mptnre inch..    0.  IS 

Elongation  per  inch  nnder  strain  at  elastio  limit do OOlQi 

Kednotion  in  diameter  at  point  of  mptnre do O 

Bednotion  in  area  after  mptnre,  per  centum  of  original  section 3^ 

Poeition  of  raptors l"fromne^ 

Character  of  brokCB  aorflMM  gmnnlar,  60  per  cent. ;  silky,  50  per  cent.  Opened  cracks  in  snrfkoe  of  ete 
BkiagatlMioflBehMotkiM... ....r?. ......VL .V. ".Jl*/'. 


1B8T8  OP  IRON,    STEEL,   AND   OTHER  MATERIAL& 

No.  3527. 

JKaMoeter,  ^'Ji05. 

Seetioaal  area,  .20  sqoare  inch. 
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permdi. 


Pemiuieiit 


SveoeutTe 

peraument 

set. 


.oooiot 


.000160 

.ooouo 


.000150 

.000180 


JndL 

Ol 
Ob 
Ol 
0. 
0. 
0. 
0. 
Ol 

a 


InitiAllcMd. 


.000100 


Unit 


.001000 
.001250 
.001000 
.000000 


.002400 
.002100 
.002000 
.002200 
.002400 
.002560 
.002360 
.002850 
.002850 
.008560 


.004400 
.004000 


.0200 


TenalleAtnngfli. 


ChMtral  mmmary. 

_oli of  origiaftl  Motkm ponn^B..    88|800 

I  of  orighwrMotion do..*.    46^000 

iwJt^BK  mpton inoh..    0.2150 

B  OCT  men  nitAn^  atiain  st  elattio  limit do 001000 

ifdtHDeteratpointof  rnptore do 105 

linaxeftaner  rapture,  per  oentnin  of  original  section 87.1 

ioCrapkiiTe --_-- I'MOflromnMk 

I  off  laeh  aectknw lllllllllllllllllllllllllllllllllllllllllllllllllll'^^^^ 


188  TESTS  OF  IRON,   STEBL,   AND  OTHER  JfATEEIALS. 

No.  3S28. 
kv  Diameter,  ".50*. 


::i' 


Sectional  area,  .20  sqoare  inch. 


^cr 

elDDfatltiii 

Petmmaieat 

3llC04WiiT« 

set. 

Bemmrfcj. 

XcvtoL 

Per  M  ti»T« 
laoh. 

300 
1,000 
?^,000 
3,000 
4,000 
5,0UO 
0.000 
7,000 
8,000 
0,000 
9.200 
0,400 
0,000 
•.800 
10,  000 
10,200 
10.400 
1    10,000 
;    10,800 
'    11.200 
11.000 
12.U00 
12,40U 
12.850 
13,200 
13,000 
14,000 
,    14,400 
14,800 
15,200 
15.000 
lO^UOO 
11^400 

ifl^aoo 

17.^00 

'  iT.eoo 

17,i»70 

PMIfUif. 

1,000 
5,000 
10.000 
]&,000 
^■0,000 
25,000 
30,000 
35,000 
4W.00O 
45^000 

4a,  000 

4T,0QO 
48,000 
4«,000 

50,000 
51,000 
52,000 
53,000 
51,000 
50.000 
58,000 
GOhOQO 
02.000 
04,000 
6«^000 
08,000 
70.000 
72,000 
74.000 
70,000 
78,000 
80.000 
82L000 
04.000 
80,000 
88,000 

0, 
,000100 
,000250 
.000*50 
,005000 
,000750 
.000000 

,oouoo 

.00L250 
.OOUOO 
.001450 
.001500 
, OOLSOO 
003000 
.004500 
,005600 
.000500 
.007400 
.008100 
.010J50 
.012100 
.  014100 
.010250 
.018400 
.020^^ 
.022000 
.Oa55W 

'd32050 
035500 
.038G00 
.044250 

,051000 

.057300 

.000100 

.0800 

.1200 

.000100 

,000150 

,000300 

.000150 

.000150 

,000150 

.000300 

.000150 

.000150 

.000050 

.000050 

.000300 

.001200 

.001500 

.001100 

.000900 

.000000 

,000700 

.002050 

,001050 

.002000 

.002150 

,002150 

.  002150 

.002^50 

.0021550 

.008000 

.003500 

.003450 

.004000 

.004750 

,000750 

.000100 

.008850 

.0130 

.0400 

0, 
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 

ft. 

InltlAlload. 
KlAAtlo  limit. 

TeiiAilfl  Btivagtli. 

„„, 

Otn^ral  iummmry. 

Tensile  BtrMigtli  per  squftre  inoh  of  original  Motion pounds..    80, 8M 

EtMtio  limit  per  sonare  inch  of  originalMotion do 47,000 

£longatlon  per  inoo  after  mptnre. inch..    0.10SO 

Eloninition  per  inch  under  atimin  at  elaeticliniit do 00150O 

Bedoction  in  diameter  at  point  of  mptnre do 114 

Bednction  in  area  after  mptore,  per  oentom  of  original  aeetlon 40.  S 

Poaitionofmptare ".80  from  neck 

Clianicter  of  orolcen  sorftoe .^ ailky 

Slongation  of  inch  sections ".10t".» 


I   Q 
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Ka  3637. 

JXaateteTf  "JBO&. 

Beetional  area*  .20  sqiiate  iooli. 


/ 


partook. 


JiMft. 


.001160 
.001300 
.001500 
.001700 
.001800 


.004100 


.007350 
.007000 
.008590 


.011500 
.018000 
.  f  10000 
.017000 


.021800 
^024000 
.008750 


.018460 
.047760 


.000750 
.0860 
.0800 
.1900 


Imek, 


.000180 

!  000100 
!  000100 


.000100 
.000660 
.001750 


.001800 
.008100 
.001800 
.002100 
.002760 
.002550 
.002780 


.007860 
.004260 


PeniHieBt 


8iioeeMiv« 


InOu 


Renutfka. 


ItfUUlMd. 


TeMlle  ■trangtk. 


Omurml  tummmry. 


per flqaaMisohof orifrfiiidMotlOB pounds..    97.800 

~   iaoh of  origiaia Motion do....    81,000 

riiui£touiii*//////.;iir/.y///y///////™/.^  ^""^ 

idloflfteter  otpointofiiiptavB ..do... 

inrainiterraptarB,  peroentnmoforlginolsoetlon 8C0 

BofrapCimi -. l^ftooHMok 

bar«nir»keiioari!M»e gnnolar,  40  per  oont. ;  doll  0111^,00  per  e«i. 

IftMef  tneh  eeetknu „ .71:....'^,  •'.it* 


m 


r, 


I 


190  TESTS  OF  IBON»   STEEL,   AND  OTHEB  MATERIALS. 

^0.3636. 

Marks,  "?r™ 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 


) 
'i 


I 

i'. 


5     .V 
1     ."-'» 


perlnflL 

SvooomIw 
perlnoh. 

Perauuieiit 

pwmiaopt 

Ramnks. 

T«»taL 

Inoh. 

PlMMklff. 
200 
1,000 
2,000 
8^000 
4,000 
6,000 
6^000 
7,000 
8,000 

Sooo 

10,000 
10,200 
10,400 
10.606 
10.800 
11,000 
11,200 
11,400 
11.000 
11,800 
12.000 
12.400 
12.800 
13.200 
13.000 
14,000 
14,400 
14,800 
15,200 
15,600 
16.000 
16.400 
16.800 
17,200 
17,600 
18.000 
18.400 
18,800 
19.200 
19.000 
20,000 
20,000 

1,000 
6^000 
10^000 
15,000 
20.000 
25.000 
80,000 
86,000 
40,000 
45,000 
60,000 
61,000 
62^000 
68,000 
64,000 
65,000 
56,000 
67,000 
68,000 
50,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 

86,000 
88^000 
90.000 
92,000 
94.000 
06,000 
96,000 
100.000 
100,450 

Inch. 
0. 

.000100 
.000250 
000460 
000600 
: 000760 
.000900 
.001060 
.001250 
.001450 
.001000 
.001650 
.001700 
.001750 
.001750 
.001850 
.002250 
002850 
!004000 
.004800 
.005560 
.007900 
.010000 
.011900 
.013100 
.014000 
.017000 
.019250 
.021500 
.018400 
!025660 
.018760 
.082000 
!  085400 
.088600 
.042400 
.048000 
.068800 
.060500 
.071250 
.0950 
.1150 

ImdL 

Ol 

.000100 
.000160 
.000160 

'.000160 
.000150 
.000160 
.000200 

.000200 
.000150 
.000050 
*000050 
.000060 
0. 
.000100 
.000400 

loooooo 

.001150 
.000600 
.000760 
.002850 
.002100 
.001900 
.001200 
.OOIKOO 
.002100 
.002250 
.002250 
.001900 
.002150 
.003100 
.008250 
.003400 
.003100 
.003800 
005600 
.006500 
.006000 
.011750 
.023750 
.0100 

IndL 
Ol 

—b 000050 
-.000050 
—.000050 
-^000050 
—.000050 
-.000060 
—b  000060 

JndL 

a 

-.000060 

0. 

a 

0. 

a 

0. 
0. 

Ol 

InitiallMML                • 
Tensile  ttraisUk. 

Tenelle  vtrength  per  square  inoh  of  original  leotioii ponads..  100, 481 

Xlsstic  limit  per  sooare  inoh  of  orlginsi  seoyon do 66.00C 

Bloagstion  per  inch  after  raptore inoh..    0.1701 

Elongation  per  inoh  nnder  strain  at  elaatle  Halt do 00186C 

Bednetion  in  diameter  at  point  of  mptare do OftS 

Bednction  in  area  after  mptnre,  per  oentom  of  original  ssotisB 84.0 

Position  of  rapture ^ ".60  fh»i  aeoh 

Character  of  broken  sorfhoe graanlar^  with  doll  silkToentei 

Elongation  of  inch  sections — •'.ol^  »'Ji»' 


3^E^^  OF  mOK,   8T££L)   AND   OTHER  MATEBIAL8. 
No.  3424. 
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J&rU«5Tir 


oectioDalarea,  J20  square  inch. 


•  €M>1€MMI 

•  €M>1200 
.€K>1<«00 
.OOX4SO 

. OOX&0O 
.  €K>1T60 
.  <»a2XC»0 

004000 
.€M»9000 

003850 


SnooeHirs 
ekmsMion 
perinoh. 


.ZSM*. 


<lf\>700 


.0€y9«00 
.  O1.O290 
.0X1000 
.0X^000 
.0X3X00 
.OXS900 
.  OX<«700 
.010400 
-XS400 


.000160 


.000160 


.000100 
•  OOOUO 


.0 


.001900 
.001000 


.000700 


.000750 
.001000 
.001100 


.02S200 
.03X000 
.C»3«tOO 
.037760 


»-7280 


.OOTft 

.0000 
.X350 


.001700 
.002000 
.002200 
.002250 
.002660 


.002800 
.003100 


.0076 
.0225 


Pennanait 
■et. 


JfMft. 

0. 

a 
0.  • 

0. 
0. 

a 
a 

0. 
0. 


Saooetahre 
pemunont 

Mt. 


Initial  UMd. 


TeiMile  ttrangtli. 


vowonil  MiMintfry. 

>  ixibh  of  oriciaal  seotloii pounds..    01,aoo 

,^_... ^^,^  taxalfc  of  arigfaMl •motion do....    44.000 

^^S^TSerStt»in  •* elatUo limit do 001650 

^XfAi2S«S^lH>liitof  rnptaro do 006 

i  iR  Mka^BT  roptwre,  per  centum  of  original  seoUon 84.0 

totl!to¥ea«mAoj • i-ii;*2S 


u 


f    If 

It 


192  TE8TS  OP   IRON,    6TEEL,    AND   OTHER   MATERIALS. 

No.  3426. 
Marks,  »5r2= 
Diameter,  '^605. 
Sectionsd  area,  .20  square  inch. 


Applied  loads. 


Total. 


Fnmdt, 
900 

1,000 
2.000 
8,000 
4.000 
6,000 
6,000 
7,000 
8,000 

«.aoo 

8,400 
8,000 
8,800 
0,000 
9,200 
0,400 
0,000 
0,800 
10,000 
10,200 
10,400 
10.600 
10.800 
11.000 
11,200 
11,400 
11.000 
11.800 
12,000 
12,400 
12,800 
1»,200 
13,000 
14,000 
14,400 
14,800 
15,200 
lfi.000 
16.000 
16,400 
16,800 
17.900 
17.600 
16.000 
18,220 


Periqimo 


eriqiu 
iDob. 


1,600 
^000 
16,000 
1^060 
20,000 
25^000 
30,000 
3^000 
40.  €66 
41,600 
42.000 
43,000 
44,000 

AOOO 

46,000 
47,000 
48,006 
40,000 
60,000 
51,000 
52,000 
53,000 
54.000 
55.000 
56,000 
67.000 
58,000 
59.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84.000 
86,600 
88,000 
90,000 
91,100 


P« 


Jim*. 
0. 

.000160 
.000300 
.000600 


.001000 
.601200 
.001860 
.001466 
.001450 
.001500 
.001600 
.001660 
.002606 
.064100 
.006500 


.007000 
.007760 
.008500 
.009250 
.010000 
.011060 
.011860 
.012000 
.018750 
.014500 
.015300 
.017150 
.010250 
.021600 


.020760 
.029760 


.050250 

.056600 

.0625 

.0800 

.1000 

.1450 


SooooMiTe 
ekmgfttlta 
perlnoh. 


Inch, 
6. 
.000150 
.000160 


.000160 
.000200 

.000160 


.060160 
.660060 

.000066 
.000056 
.000100 
.000060 
.000860 
.001600 
.001400 
.000760 
.000760 
.000760 
.000750 
.000750 
.000750 
.001060 
.000800 
.001060 
.000850 
.000750 


.001860 
.002100 
.002356 
.002200 
.002060 
.003000 


.003400 

.003860 

.004660 

.006760 

.006360 

.0050 

.0175 

.0200 

.0450 


set 


IndL 

0. 
0. 
0. 
0. 
6. 
0. 
6i 

a 
a 


Saooessire 

it 
set 


Intk, 


IniUslloML 


Gemertil  summarff. 

Tensile  stmigth  per  sqnsro  inch  of  orifflDslseotkin pooads..    91, 

Blsstio  limit  per  saaare  inch  of  original  section do....    46l 

Elongation  per  inon  after  mptore incdi..    a  2 

XlonfcaUon  per  inch  nnder  strain  at  elastio  limit do 061 

Bednotion  in  diameter  at  point  of  mpture do 

Redaction  in  area  after  mpftore,  per  oentom  of  original  sectioD a 

Poslftion  of  mptore l^ttamwt 

Character  of  broken  sarfMse s£ 

Elongation  of  inch  seotions ".19^''. 


J 
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IhMmeter,  ^'.505. 

Seetkmal  areOf  .20  square  inch. 


/      AppatfdkmdB,        1 

8ll006MiVtt 

elongatkni 
perlnch. 

PenuMMnt 
■et. 

permaiient 
■et. 

fi«nuffks. 

[  t«^ /'•sar"/ '~^^" 

1  f^^adt.      n^mndw.     1         Inch. 
»6   /         1,000     1     O. 

'    im  /       iCoeo    /      .000150 

£^010    /       16^000      1         .060600 
Im    I       iSoOO      1         .000456 
tm           SOOO      1         .600656 

0. 

.000160 
.000160 
.000160 
.000100 
.000200 
.000160 
.000150 
.000130 
.000150 
.000150 
0QO20O 
.000050 

ioooooo 

.000050 
.000060 
!o00050 

; 001800 

.001000 

.002060 

.001800 

.001800 

.001860 

.001050 

.001900 

.002250 

.001750 

.002350 

.002500 

.002700 

.002800 

.003150 

.003600 

.004500 

.004750 

.005660 

.0057 

.0126 

.0250 

.0160 

InOL 

6 
0. 
6. 
0. 
6 
0. 
0. 
0. 
0. 

Ineh, 
6 

laitidlfNid. 
BlMtio  limit 

TensUeitrennth. 

^001 

7,«0 
i999 

%m 

M.M8 

30.000      1         .000000 

46l  OOO      1          .  001206 
T?ooo     1           noiiuo 

50,000 

sSooo 

56.  OOO 
57.000 
50.000 

SOL  OOO 

S:SS 

68,600 

76.60O 
72^060 
7^000 
76.000 

.001500 
.001700 
.001750 
.001800 
.001850 
.001000 
.001660 

.ooaooo 

.OO2360 
.003660 
.004660 
.000760 
.008506 
.010800 
.012166 
.  014106 
.010000 
.018250 
.020000 
O2S3i&0 

11,90 

as 

luoi 

ss 
ss 

HOI 
HOI 
H» 

its 

H«M 
HOI 

u,m 
n.«i 
i7.ai 

HM 

Hoo 

HM 

11.  aw 

SSo                .033600 
iSoOO                .037000 
SrSoO                .041500 
M  OOO                .046250 

SS  1      iSoOO      1         •0&76 

2i,8ao 

\ 

1 

General  imMMry, 

T  iiirfli  "t-mm^^t  ti^  mauMT^  JDoh  of  origte>l  ■eetion poands..  104,100 

^^TSSmt  mm^^  inch  <yf  original Beetion do....    61,000 

!£flSte^aSuir  rnp*OT« inch..    0.1450 

^A  Mr  teSii»d«r  strain  Atelastio  limit do 002000 

I  iSidlametor  «6  point  of  rapture do 106 

1 13^  ai^A  «Aar  rapture,  per  centum  of  original  eection 87.1 

mrmiSSk^k  sorftMe silky 

Saif  tSfseotiflne , ".U^'MT 

H.£x.4fi 13 


194  TESTS.  OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Marks,  «?rM  ^ 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch 


No.  3543. 


AiipUed  loads. 

Saooewive 
elonf^ation 
per  inch. 

Permanent 
set. 

Snccessive 

aet 

Total 

Per  sqiuTe 
ioch. 

per  inch. 

Remarks. 

Poundt. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8.006 
9,000 
10,000 
10,200 
10.400 
10.600 
10.800 
11,000 
11.200 
11.400 
11.600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14.400 
14.800 
15.  -200 
15,600 
16.000 
16.400 
16,800 
17,200 
17,600 
18,000 
18.400 
18.800 
19,200 
19,600 
20.000 
20,400 
2(^600 

Poundt. 
1,000 
,    6.000 
10,000 
15.000 
20.000 
25,000 
30.000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62.000 
64.000 
66.000 
68.000 
70,000 
TAOOO 
74.000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90.000 
92.000 
94,000 
96.000 
98,000 
100.000 
102,000 
.    102,800 

Inch, 
0. 

.000150 
.000300 
.000450 
.000600 
.000750 
.000950 
.001100 
.001250 
.001450 
.001650 
.001650 
.001700 
.001750 
.001750 
.001800 
.001850 
.001900 
.001950 
.002150 
.003000 
.005250 
.007000 
.008600 
.010550 
.012350 
.014250 
.016250 
.018100 
.020250 
.022550 
.025200 
.027550 
.031000 
.033400 
.036750 
.041500 
.046000 
.051500 
.069500 
.0650 
.0900 
.1850 

Inch, 
0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 

a 

.000050 
.000050 
0. 
.000050 
.000050 
.000050 
.000050 
.000200 
.000850 
.002250 
.001750 
.001600 
.001950 
.001600 
.001900 
.002000 
.001850 
.002150 
.002300 
.002650 
.002350 
.003450 
.    .002400 
.003350 
.004750 
.004500 
.005500 
.008000 
.0055 
.0250 
.0450 

«     Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

/ 

Elastic  limit. 





4 

General  eummary. 

Ten8ilestren(i(thper  square  inch  of  original  section pounds..  102, 

Elastic  limit  i>er  sauaro  inch  of  original  section do .sg, 

Elongation  per  inch  aft<»r  mptare ineh..    0.2 

Elongation  per  inch  nnder  Htrain  at  elastic  limit do 001 

Reduction  in  diameter  at  point  of  mptare do 

Redaction  in  area  after  mptnre,  per  centum  of  original  section 3 

Position  of  mptare .' "MtsmniH 

Character  of  broken  sorfaoe.  .4 siJ 

Blongatton  of  inch  seotkmt "JT," 


TE8T8  OF  IRON,    STEEL,   AND   OTHER  MATERIALS. 
No.  3580. 

^eetional  area,  .20  square  inch. 
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^w^  nsa^l 


1  JKlonicvtioii 


ekmntloii 
perlnoh. 


set 


Remarks. 


2W 

/          1,000 

l.tM 

/     *«» 

i;m9 

f     laooe 

im 

IfilOOO 

*.m 

ao.ooo 

iof 

29^000 

i.«t 

ao.ooo 

7,«f 

aswooo 

19^ 

40,900 

Im 

^£SJ 

M.OM 

^Si 

M^M 

suooo 

U,4M 

SS.fM 

U^flM 

^?Si 

HM 

^S52 

um 

^22J 

ilM 

Miaoa 

11, 4» 

^•25 

1L<» 

58.000 

1I.8N 

fit.000 

B,«M 

•0.00© 

e.4W 

"'is 

ttM 

•4.00O 

nai 

«.ooo 

u.m 

^^ 

H«l 

'••55 

!<« 

^K2 

liM 

'*S2 

19^*1 

78,000 

tf^M 

"•5S 

S« 

80.000 

l!«l 

«^?25 

KM 

^•22 

17.91 

«»?52 

I7,«l 

n.ooo 

14  OH 

•••52S 

u,m 

^••S 

U^TN 

98.500 

indL 

0. 

.000150 
.000150 


IfUh, 


.000150 
.000200 
.000150 


InitiftlloAd. 


.000150 
.000150 
.000050 
.003100 
.001250 
.000550 
.000850 
.000000 


.000050 


EImUo  limit. 


.000800 
.000050 
.000000 
.001850 
.002100 
.002050 
.002100 
.002250 
.002000 
.003100 
.002800 
.003350 
.003600 


.007750 


.0250 
.0450 


Tensile  strength. 


General  eummary. 
-  ^  ^ .». ^n^^-^  faieli  of  origlDsl  section pounds..    03,000 

^ii^^'p^s^'"'^"  "'■"•••■•■"•■•■■■•••" 

'**'!*2SiiS5SS!:::::"."-"'"-"---" 


196 


TB8T8  OF  IBON,   STEEL,   AND   OTHEH  MATERIALS. 


N0.36SL 
Marks,  "§-5  = 
Diameter,  ^505. 
Sectional  area,  .20  sqnare  inch. 


i 


AppUed  loads. 

^-?ssr 

RoooeMire 
elongation 
perlnch. 

PBimaaent 
set. 

permanent 
■et. 

TotaL 

PerMuare 
ioch. 

Bemarks. 

PowuU. 

200 

1,000 

2,000 

3,000 

4.000 

6.000 

6.000 

7,00(» 

8,000 

9,000 

10,000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

18,600 

14.000 

14.400 

14.800 

15.200 

15,600 

16,000 

16.400 

16,800 

17,200 

17.600 

18.000 

18.400 

18.800 

10^000 

PovndM. 
1.000 

5,000 
10,000 
15.000 
20,000 
25,  €00 
30.000 
86.000 
40,000 
45,000 
60,000 
61,000 
62,000 
63,000 
64.000 
66.000 
66,000 
67.000 
68.000 
69.000 
.    60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,n00 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
92.000 
94.000 
96,000 

Inch. 

0. 

.000160 
.000300 
.000460 
!000660 
.000800 
.001000 
.001200 
.001350 
.001500 
.001700 
.002500 
.004050 
.005000 
.005860 
.006600 
.007400 
.008200 
.009100 
.010000 

.  .011050 
.012500 
.0142.^) 
.016200 
.018250 
.020250 
.0*22800 
.025100 
.027650 
.030600 
.034000 
.038000 
.042050 
.047000 
.053250 
.062000 
.0726 
.1000 
.1350 

0. 

.000180 
.000150 
.000160 
.000200 
.000160 
.000200 
.000200 
.000160 
.000150 
.000200 
.000800 
.001550 
.000960 
.000850 
.000750 
.000800 
.000800 
.000900 
.000900 
.001050 
.001450 
.001750 
.001950 
.002050 
.002000 
.002550 
.002300 
.002550 
.002950 
.003400 
004000 
!  004050 
.004950 
.006250 
.008750 
.0096 
.0275 
.0360 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 

TeosUe  strength. 

General  aummarjf. 


95, 

50. 
0.1 

001 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  sqnsre  inch  of  eriginalseotion do.... 

Elongation  per  inch  after  mptnre inch.. 

Elongation  i)er  inch  nndnr  strain  at  elastlo  limit do 

Redaction  in  diamefor  at  point  of  mptnre do 

Rednction  in  area  after  mptnre,  per  centom  of  original  section 3 

Position  of  raptnre ".65  flromne 

Character  of  broken  snrfaoe ...silky;  in  part  intenpersed  with  flnegranulati 

Elongation  of  inch  sections ".28*.  ' 


\ 


3T8  OF  ISON,  STEEL,  AND   OTHEE  MATERIALS. 
Na3642. 
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•  JC 

".606. 


rea,  .20  square  inch. 


iKlonntion 

Soooeasivtt 
•tonntkni 
perlnch. 

PenuMMBt 
■et. 

SaooMthre 

fioBUffka. 

r.     /        Jim*. 
O     /     O. 

Q      1        .  000150 

InOL 
0. 

.000160 
.000160 
.000160 
.000100 
.000200 
.000150 
.000150 
.000130 
.000150 
.000150 

'.OOOOSO 
000060 
.000060 

'0OOO6O 

;000050 

.000860 

.001800 

.001000 

.002060 

.001800 

.001800 

.001850 

.001050 

.001900 

.002250 

.001750 

.002350 

.002500 

.002700 

.002800 

.003150 

.003600 

.004500 

.004750 

.005660 

.0057 

.0125 

.0850 

.0150 

ImOL 

Ol 
0. 
0. 
Oi 
Ol 
0. 
0. 
0. 
0. 

Inch, 
Oi 

laitidlood. 
XlMtto  limit 

0    1      .oooaoo 

[>      /        .  OOOiSO 

>      1        .000550 

1      1         .000760 

.001050 
.001200 
.001350 
.001500 
.001700 

•  001750 
.001800 

•  001H50 
.001800 
.001860 

•  002000 

•  002350 
008660 

l0O4660 
.006700 
.008500 

•  010800 
.  012150 
.  014100 
.016000 
.018250 

020000 
I022350 
.024850 
.027550 
.080350 

033500 

.037000 

.041500 

.046350 

1                .051800 

h               .  0575 

i               .0700 

i               .0050 

H                   llOO 

1 

General  ewmmary, 

■crattre  loch  of  oricliial  aeotion poands..  104,100 

fese  incb  of  originM Motkm do —    01,000 

%tt^r  raptor* .' Inch..    0.1450 

and«rstrainst6lMtlo  limit do 002000 

Dr«t  point  of  rapture do 105 

tnr  rupture,  per  ceotam  of  origliuil  MctioD 87.1 

".06  from  Beck 


tilky 

Ml,".ir 


H 


i  . 


!, 


1 


! 


198  TESTS   OF   IRON^  STEEL,  AND   OTHER   MATERIALS. 

No.  3571. 

Diameter,  '^'505. 

Sectional  area,  .20  square  inch. 


AppUed  loads. 

EloDf^ation 

Bncoesslve 
elongmtion 
per  inch. 

Pemuuient 
set. 

Saccessive 

permanent 

seL 

TotaL 

Per  square 
inoh. 

Bemarks. 

Poundt, 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,0U) 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10.800 
11,000 
11,200 
11,600 
12.000 
12.400 
12.800 
13,200 
13,000 
14,000 
14.400 
14,800 
15.200 
15.600 
16.000 
16.400 
16,800 
17.200 
17.600 
18,000 
18.160 

Poundt. 
1,000 
5.000 
10.000 
15,000. 
20,000 
25.000 
80.000 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
52.000 
63,000 
64,000 
65,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82, 0% 
84.000 
86.000 
88,000 
90,000 
90,800 

Inch. 
0. 

.000100 
.000250 
.000400 

.'oooooo 

.000750 

.000950 

.001100 

.001250 

.001450 

.001500 

.001550 

.005100 

.005900 

.006300 

.007300 

.007000 

.008750 

.009500 

.010350 

.011350 

.013250 

.015150 

.017150 

.019250 

.021550 

.034000 

.026750 

.029750 

.  032550 

.036130 

.039900 

.044900 

.050600 

.057500 

.065250 

.0600 

.1000 

.1450 

Inch, 
0. 

.003100 
.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000200 
.OOOUJO 
.000050 
.003550 
.000800 

.pooooo^ 

.000800 

.000000 

.000830 

.000750 

.000850 

.001000 

.001900 

.001900 

.002000 

.002100 

.002300 

.0024.50. 

.002750 

.003000 

. 002800 

.003000 

.003750 

.005000 

.005700 

.000900 

.007750 

.014750 

.0200 

.0450 

Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  load. 

Klflstic  limit- 





Tensile  hi  ren ;;  t  h. 

General  mmmarif. 

Tensile  straifrtli  per  square  inch  of  original  section pounds..    90, 

Elasticlimlt  per  square  inch  of  originalsection do —    47. 

Elonpilion  per  inon  after  rupture inch..    OJ 

EloDgation  per  inoh  under  strain  at  elastic  limit do 00] 

Reduction  a  diameter  at  point  of  rupture do.... 

Reduction  in  area  after  rupture,  peroentum  of  original  section i 

Position  of  rapture r'.15fromn 

Character  of  broken  surfsoe si 

1  of  inch  seotioas ".31,  T 


J 


!rESTS  OF  IBON^  STEEL,  AKD   OTHER   MATERULS. 
ITo.  3609. 
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^^dMoiai  area^  .20  square  inch. 


per  ^oh. 


Snoceaeiye 
elongation 
per  Inch. 


0. 
.OOOlfiO 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.000100 
.001500 
.0013U0 
.000750 
.000800 
.000800 
.000700 
.000750 
.000650 
.000700 
.001050 
.001800 
.001000 
.001850 
.001850 
.002400 
.002150 
.002350. 
.002000 
.003250 


.003400 
.004860 
.006250 
.006500 
.008000 
.010750 
.028750 


Permanent 
aet. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
Ol 


Snooeaaive 

permanent 

aet. 


Intk, 


Bemarka. 


Initial  load. 


Elaatlo  limit 


Tenaile  atrength. 


G^peraZ  Mimiiiary. 

Tfiln  ■tfiTMgtli  TOor  ■aas>«^<^l^^o'^Sli><^*^^<"^ pounda..    96,600 

iSSei^^airaraMnoUichofoHginaraeotion do....    51,000 

riMirafhia  inirJii^  »fter  mptore iocb..    0.1700 

Aaatioa  per  ineh  under  strain  at  elaatlo  limit do 001750 

gf^fnftlmilTii^*""*'*^*'  at  point  of  rapture do 066 

toJnniom  in  xmiia,  after  mptr"^  per  oentnm  of  original  aeotion 23.9 

?,«Bti9Borraptaz» * ".90  from  neck 

£^HMs^vA#lMoken  MaTface granular;  dnll  spot  at  the  oiroamference 

jjHiBi  ■■■  m  »«v^«»  -77,  r..., .-.., ",12, ".22* 


200  T£STS  OF  IBON,   STEEL,   AXD   OTHER  MATERIALS. 


82B4tTH 


No.  3610. 


Marks^ '   j.-^ 

Diameter,  ".606.  • 

SectioDal  area,  .20  square  inch. 


p«rSoh. 

8aooe«dTe 

tssr 

set. 

SncMtaive 

p«niianent 

set. 

Bemark*. 

Total 

^•^^ 

PwfMlt. 

200 

1,000 

2,000 

8,000 

4.000 

6,000 

0,000 

7.000 

8^000 

9.000 

10.000 

10^200 

10,400 

10,000 

10,800 

11,000 

11,200 

11,400 

11,000 

11.800 

12.000 

12.400 

12.800 

18.200 

18.000 

14.000 

14.400 

14.800 

15.200 

16.000 

10^000 

10^400 

10^800 

17.200 

17.000 

18,000 

18.400 

18.800 

19.200 

19.000 

20,000 

20.070 

1^000 
ft^OOO 
10,000 
15,000 
20,000 
25.000 
80.000 
85.000 
40,000 
46,000 
60.000 
51,000 
08.000 
58,000 
54,000 
55.000 
50.000 
57,000 
58,000 
59,000 
80.000 
02.000 
04,000 
00.000 
08,000 
70.000 

'.IZ 

70,000 
78,000 
80.000 
82,000 
84,000 
88,000 
88,000 
90,000 
92,000 
94,000 
90.  (HM 
98.000 
100,000 
100,860 

Inch, 
0. 

.000150 
000800 
.' 000600 
.000700 
.000860 
.001000 
.001200 
.001350 
.001500 
.001700 
.001760 
.001800 
.001900 
.001960 
.002160 
.004500 
.006000 
.0058j0 
.000760 
.007750 
.009200 
.010550 
.012760 
.015600 
.017500 
.018700 
.(H0500 
.0)22050 
.085860 
!02ffi50 
.082000 
.0134000 
.037000 
.040150 
.045750 
.052260 
.058000 
.064500 
.0850 
.1000 
.1200 

IfUh, 

0. 

.000150 
.000150 
.000200 
.000200 
.000160 
.000160 
.000200 
.000160 
.000150 
.000200 
.000060 
.000050 
.000100 
.000060 
.000200 
.002350 
.000500 
.000850 
.000900 
.001000 
.001450 
.001850 
.002200 
.002750 
.002000 
.001200 
.000800 
.002550 
.003300 
.002900 
.008750 
.002000 
.003000 
.003150 
.005000 
.006500 
.005760 
.0005 
.0205 
.0150 
.0200 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

0. 

InitUaioML 
XtafltiolimH. 

General  ewHrnarji, 

Tensile  slmigtb  per  Miiittre  inch  of  origiiMl  eeotion poands..  100,31 

ElMlic  limit  fNersanaire  inch  of  orlginaTMOtion do 64,01 

Elongation  per  incn  after  mptare inoh..    0.211 

Elongation  per  inch  under  strain  at  elastic  limit do 001ft 

Reduction  in  dijuneter  at  point  of  mptnre do II 

Eedoction  in  area  aflermptare,  per  centom  of  original  section S7< 

Position  of  mptnre 1"  from  net 

Charaetor  of  broken  snrflMe ^1 

Elongation  of  inoh  seotlana... ".20*^ ".I 


mmm 


F   IBON,  STEEL,  AND    OTHER   MATERUL8.  199 

^41  square  iimh. 


itm&timi 

elongniloD 

FonuiJji^t 

0, 
0, 

0, 

u. 

pertoaasDt 

Bmmmrk*. 

.mm 

.ooaiAa 

.0W/7iW 
^000700 

.«01850 

.010750 

0. 

*  <iOOi.iO 

"^>0 

-1^ 

•.iO 

<H) 

J 

■lf 

.<! 

■nu 

,    VljlLJO 

.«W900 

IfiOTWO 

MHilKW 

QQflOOO 

,«O9GO0 

.Olt^U 

.«13Q00 

.01|C5(I 

.OlAStiU 

.utuaso 

.OisaT^ 

-  -«HI 

-'.« 

J^ 

.  irtPV'JfOO 

OS^Sfl^ 

,OM&oe 

,m^wm 

.04I7SII 

,u:^1000 

.D^TfiOO 

ptte&fiOi 

' 

.t7fltf& 

,1090 

»>•<>>--<*'- 

(*  luth  of  oHtflii»t  AwitSoi) * >..p<)dii4fl,.    0i,BOB 

li.f rtHgtB^lMetlon ..--.   -...— .,.ao.,>.    &L4100 

> ......„,....->.-. ......„, liiOli..    aiTO* 

.  j.tela*|laUtttlt... .-*.,.t .-...-.do*.-.  .iWlTBtt 

J.    -t  ni|iinre ...., .._._.*._....,.*...,-„-ik>.-..       .0^ 

»iiii  t\  pitr  caulUDi  iif  urlgf Dftl  aecUoB  ...........-....-.,.,...,.* 3a.  t 

.^ .^MW  fmni  ntiok 

«, ......... gnnular ;  doll  s^t  it  tW  olt«$iiiiifv>r«OQii 

L..-- ....-,.....-. -. ***lMt**'^'^ 


202  TESTS  O^  IRON,  STEEL,  AND   OTHER  MATERIALS. 

1^0.3660. 
Marks,  "g-J^ 
Diameter,  '^505. 
Sectional  area,  ^0  sqaare  incU* 


SncccMive 
perlnch. 

PennaiMnt 

8ncceMiTe 
Mi. 

ToUL 

Persqiiaro 
inch. 

per  inch. 

Benuurka. 

Poundt. 
200 

k^ 
IZ 
kZ 

7.000 
8.000 
9,000 
9,800 
9.400 
9.600 
9.800 
10.000 
10,200 
10.400 
10.600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12.000 
12,400 
12,800 
13,200 
13,800 
14.000 
14,400 
14,800 
15.200 
15,600 
16.000 
16,400 
16,800 
17.200 
17,600 
18,000 
18.400 
18,800 
10.200 
19.280 

F^mdi. 
1,000 

Sooo 

10,000 
U^OOO 
20,000 
26.000 
88.000 
8N000 
40,000 
46,000 
46,000 
47.000 
48^000 
48^008 
60,000 
61,000 
62,000 
63,000 
64,000 
6^000 
68^000 
67.000 
58,000 
69,000 
60,000 
62,000 
64,000 
68,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
88.000 
84.000 
86,000 
88.000 
90,000 
92,000 
94.000 
96.000 
98^400 

Inch, 
0. 

.000100 
.000250 
.000400 
'.000650 
.000700 
.000900 
.001060 
.001200 
.001400 
.001460 
.001460 
.001600 
.001560 
.001560 
.001600 
.001600 
.001650 
.002000 
.003250 
.004350 
.005500 
.006500 
.007300 
.008250 
.010150 
.012250 
.014250 
.016000 
.018000 
.020250 
.022750 
.026000 
.028000 
.030500 
.034150 
.037000 
.042100 
.047600 
.0550 
.0600 
.0750 

Inek. 

0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000200 
.000160 
.000150 
000200 
.000050 

0. 
000060 
.000050 

0. 
.000060 

o! 

.000050 
.'000360 
.001260 
.001100 
.001150 
.001000 
.000800 
.000958 
.001000 
.002100 

;  001750 
.002000 
.002250 
.002500 
.002250 
.003000 
•.002500 
.003650 
.008760' 
.004200 
.005400 
.0075 
.0050 
.0150 

Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

£la«tio  limit 

"^ 



Tensile  strength. 

.1050              .0300 
.1800              .0250 

1 

General  aummarif. 

Tensile  stzength  per  sqnare  inch  of  oriirinsl  section pounds..    96.4 

EUstio  limit  per  Boonre  inch  of  original  section do —    63.0 

Elongation  per  inch  after  rnpture  inch..    0.2;! 

ElongatioD  per  inch  under  straifl  at  elastic  limit do 0016 

Eedaodon  in  diameter  at  point  of  rapture do 1 

Redaction  in  area  after  mptore,  per  oentnm  of  original  section 43 

Position  of  rupture rM5ftoui  ne< 

Character  of  oroken  surfiMa lilky;  trace  of  grannlati* 

Klitmgati^  ftf  Inoh  aacittwii ".22,  ".2 


TESTS  OF  IBON,   STEEL,    AND   OTHEK   MATERIALS. 

Ko.  3572. 
Mirks,  "Ij-J^ 
Jyiaweter,  '',605. 
Secthnai  area,  .20  square  inch. 
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JEloiicAtion 

SacceMive 
eloneation 
per  inch. 

JndL 

Inch. 

O. 

0. 

.000150 

.000150 

.000300 

.000150 

.000450 

.000150 

.000660 

.000200 

.000600 

.000150 

.000850 

.000150 

.001100 

.000150 

.001250 

.000150 

.001400 

.000150 

.001000 

.000200 

.001650 

.000050 

.001700 

.000050 

.001750 

.000050 

.001050 

.000200 

.003500 

.OOISM 

.004650 

.001150 

.005650 

.001000 

.000750 

.001100 

.007600 

.OOOHTjO 

.006150 

.000550 

.009750 

.001600 

.011500 

.001750 

.^18260 

.0017  0 

.015050 

.001800 

.OIOQOO 

.001850 

.010000 

.002100 

.021060 

.002050 

.023500 

.002450 

.  026000 

.002500 

.O28S00 

.002500 

.031500 

003000 

O35G00 

.004000 

.039000 

.009500 

.O432S0 

.004250 

.048250 

.005000 

.055260 

.007000 

.0660 

.010750 

.0850 

.0190 

.1050 

.0200 

1400 

.0350 

PermAoent 
■et. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Soooeaniye 

permanent 

set. 


Inch. 


Benuffks. 


Initial  load. 


Elaatic  limit 


Tensile  Atranglli. 


General  Bummary. 

•r«B.ii«  Btrmetlk  i>er  ■quate  Inch  of  original  fteotion pounds..    98,300 

5EKlimI?5xSaaM««««>»«»«rtginal section do  ...    53,000 

S^«2^«.£rtnSir*fter rnptare.: inch..    0.21550 

SS^SSSJtS^Sinde/aSatn  at  elasUc  limit d OOlTno 

K*iiSitkmijrdl»m«t©ratpointofrnptnre  do 115 

v«dMtiAn  in  Ar«A  after  raptniek  per  centum  of  original  section 40.3 

Sri^jTSfruytiM^  -.■.■>>> "'^^^'^'!r,i^ 

^^  of  bcokam  «ormoe biiky 

roftedftseetfou 'M6,  ".3l* 


204  TESTS  OF  IRON^   STEEL,   AND   OTHEB   MATERIALS. 

No.  3573. 
Marks,  "^5= 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 


^Mr 

SaooesslTe 
eloneatioii 
perlncb. 

PermaiMnt 
•et. 

Snooesrive 
aei. 

TotaL 

Peraqiuura 
inoh. 

B«iii«rka. 

Founda. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 

Sooo 

7,000 
8,000 
9,000 
10,000 
10^800 
10,400 
10,600 
10,800 
11^000 
U,200 
11,400 
11,600 
11.800 
12.000 
12,400 
12.800 
13,200 
18,600 
14.000 
14,400 
14,800 
16,200 
15,600 
16^000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
86,000 
40,000 
46,000 
50,000 
51.000 
52.000 
58,000 
54,000 
65,000 
56,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98^000 

Inch. 
0. 

.000100 
.000350 
.000450 
.000600 
.000750 
.000900 
.001050 
.001250 
.001450 
.001600 
.001650 
.001750 
.002050 
.003100 
.004150 
.005150 
.006100 
.006900 
.007650 
.008600 
.010000 
.011600 
.018800 
.016100 
.017060 
.019260 
.021250 
.023000 
.026000 
.028750 
.082000 
.035000 
.038750 
.043750 
.049000 
.' 057000 
.066250 
.0800 
.U50 

IfUOL 

0. 

.000100 

.000150 
.000200 
.060150 
.000150 
.000160 
.000160 
.000200 
.000200 
.000150 
.000050 
.000100 
.000800 
.001050 
.001050 
.001000 
.000950 

000800 
.'000750 
.000050 
.001400 
.001600 
.001700 
.001800 
.001956 
.002200 
.002000 
.002850 
.002400 
.002750 

003250 
!003000 
.003750 

005000 
; 005250 
.008000 
.009250 
.013750 
.0350 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
u. 

Inch. 
0. 

Initial  loud. 

ElMtlo  limit. 



Tensile  etrength. 

General  eumwuiinf. 

Tensile  strength  per  sqaare  inoh  of  original  section ponnds.,    98.( 

Xlastio  limit  per  Mnare  inoh  of  original  section do 52,* 

Elongation  per  inch  after  mptare inch..    0.2: 

Elongation  per  inch  under  strain  at  elaatio  limit do 001' 

Bedaction  in  diameter  at  point  of  mptare do 

Redaction  in  area  after  mptnre,  per  centum  of  original  section 4< 

Position  of  rnptore ".96  from  ne 

Character  of  broken  smiiMe sil 

Elongation  of  inch  seotioiftB ".28%" 
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.  00O0C5O 

00:1000 
001.200 
001 350 
0015G0 
001700 
CM>17GO 
001050 
00^100 
002300 
002Tr>0 
0040C»0 
005000 
000x00 
<M>72£>0 

oosioo 

CK»0000 
010<K>0 
__1300 
0X32&0 
.015t2SO 
.OIT300 
.  01.0100 
.021300 
.0-33250 

.  o:25«oo 

.02»500 

.031S50 

.03d<M>0 

.038800 

.O432A0 

.<»487SO 

.OS5000 

.06^0 

.OT50 

.XOSO 

.X400 


SnoeeviTe 
elongation 

perinoh. 


IndL 
0. 

.000100 
.000200 
.000200 
.000150 
.000200 
.000150 


.000150 
.000200 
.000150 
.000050 
.(to0200 
.000150 
.000200 
.000450 
.001250 
.001000 
.001100 
.001160 
.000900 
.000860 
.001000 
.001300 
.001960 


.002060 
.001800 
.002200 
.001950 
.002400 
.002850 
.003050 
.004060 
.003200 
.004460 


.0100 
.0100 


Permaoent 


Inek. 
0. 
0. 
0. 
0. 

a 
a 

0. 
0. 
0. 


SvooeMve 

pennaoent 

aet. 


Inch. 


Initial  load. 


ElaoUo  limit. 


Tensile  strength. 


Creneral  ntmmary. 
si^ ^,««^v  .«*»  «n«are  ineb  of  originftl  section poands..    00,450 

^,tsr?2^^~^^^r-^'*?.'f:--«-;:;;:::::::::::::::;::- 

PwttaBoc  ™p*^^-ii::^i:^ , sUky 

''.24\".a4* 


206  TESTS   OF  IRON,    STEEL,   AND   OTHER  MATERIALS. 

No.  3583. 
Marks,  »g^  = 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Elonntton 
perlDcli. 

Suooesaive 
elonnlion 
periDoh. 

Permanent 
aet. 

SnooemiTe 

Bemarka. 

Total. 

Persqvare 
inch. 

Pounds. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6.000 

7.000 

8,000 

9,000 

10,000 

10,200 

10,460 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

HOOO 

14,400 

14,800 

15,200 

16.600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18.400 

18.800 

10,200 

19.300 

Poumdt, 
1.000 
6,000 
19,000 
15,000 
20,000 
26,000 
30,000 
36,000 
40.000 
45,000 
50,000 
51,000 
52.000 
53,000 
64,000 
66,000 
66.000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76!  000 
78.000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
94.000 
96,000 
96,800 

Inch. 
0. 

.000150 
.000300 
.000500 
.000650 
.000800 
.000950 
.001100 
.001250 
.001400 
.001600 
.001650 
.001700 
.001800 
.001950 
.002600 
.004000 
.005650 
.007000 
.008000 
.009000 
.010350 
.012000 
.018250 
.015500 
.017500 
.019500 
.022050 
.0if6l00 
.028000 
.030650 
.033750 
.037000 
.040550 
.046000 
.052500 
.061500 
.072750 
.0950 
.1260 

Inch. 
0. 

.000150 
.000160 
.000200 
.000160 
.000150 
.000150 
.000150 
.0OC15O 
.000150 
.000200 
.000050 
.OOOO.'M 
.000100 
.000150 
.000550 
.001500 
.001650 
.001350 
.001000 
.001000 
.001350 
.001650 
.001250 
.001250 
.002000 
.002000 
.002660 
.003060 
.002900 
.002650 
.003100 
.003250 
.U0.3550 
.00:>450 
.106600 
.009000 
.011150 
.  02i250 
.0300 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaaticlimit. 

Tensile  strenf^th. 



1 

1 

.........'•.I..... ....... 

i 

1 

General  enmmarif. 

Tensile  ntrenjrth  per  eqnare  inch  of  original  section .ponnds..    96,800 

Blastio  limit  per  square  inch  of  original  section do 64,000 

Elongation  per  inch  after  mptnre inch..    0.2100 

Elongation  per  inch  ander  strain  at  elasticlimit do 001050 

Reduction  in  diameter  at  point  of  mptnre do 106 

Redaction  in  area  after  mptnre,  per  centum  of  original  section 37.1 

Position  of  mptnre I'^OSfV-om  nnck 

Character  of  broken  snrfaoe silky,  in  part  interspened  with  grannlar  meUl 

Elongation  of  inch  sections....  4 • ".18,  ".24* 
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SectioDal  ai^eA,  .20  sqaare  inch. 


SLEBVE8,'-Z,2rINCB  BIFLE8. 
Ko.  3590. 


Appiiedhmdm, 


BloniEAtion 


T9taL 


Pwmanmr^ 


or  man 
inch. 


aooL 

i,«m 

t,«o 

9,  •00 

%M 

lO^OOO 

a^oot 

l^OOO 

4»M 

90.000 

S^iM 

2.S,O0O 

«,«» 

30.000 

?,•» 

X^.OOO 

i^«» 

4O.O0O 

HMO 

45.000 

ia.M 

50.000 

11 !« 

^uooo 

MitW 

52,000 

ie.9.4 

5:1,000 

ML8M 

S4.009 

aM 

5&.000 

U^M 

fifllOOO 

it^w 

ft7.000 

11,  M 

"•!52 

am 

so.  000 

12. 9» 

tfO,000 

eld 

62,000 

am 

•4,0«.O 

a^ 

00.000 

am 

08,  000 

am 

'^*2?; 

am 

72,000 

am 

74,000 

am 

^?SSt 

am 

2^225 

am 

80,000 

n.m 

«-S2 

am 

ftt^OOO 

am 

•^?H 

am 

aaooo 

am 

90.000 

,  am 

01,000 

Inch. 
X 

.OOOlfiO 
.000300 
.000500 
.000700 
.O008M 
.001051) 
.001250 
.001400 
.001550 
.001700 
.001750 
.001800 
.001800 
.001860 
.OOMSO 


.010500 

.011760 

.014000 

.010000 

.018000 

.020000 

.022750 

.026600 

.027900 

.03l:!50 

.039000 

.(130000 

.044250 

.051000 

.057780 

.0850 

.0900 

.1200 


Saocentve 

Bkmj 

p«r 


ekmntion 
perlnoh. 


Inch, 
0. 

.000160 
.000150 
.000200 


.000150 
.U0020O 
.000200 
.000150 
.000150 
.000150 
.U00080 
.000050 
0. 


.001600 
.003400 
.002150 
.001600 


.001250 
.002260 
.002000 
.002000 
.002000 
.002750 
.002760 
.002400 
.003850 
.003750 
.004000 
.005250 
.006750 
.006760 
.007260 
.0250 


PermMient 

Ml 


Inch, 


Saeoenlye 

pennMieiit 

■et. 


Inch, 


Bemarki. 


Initial 


Elastlo  limit. 


Tensile  strength. 


Crtneral  Bummary, 

T<— H> ■taMigtK  jtMw  ■qnare ineli of  iwiginftl  section ponnds..    91,000 

~     '  "  ftTwrMiiutfa  inch  of  original  section do  ...    54.000 

I pSrii^D »fter rnptare inch..    0.2400 

^..aMinoh  under  strain  at  elastic  limit do 001850 

KcdncttoBfdicmeterAtpointof  mptore do 166 

JteinctlBB  to  area  ftftermptnre,  per  centam  of  original  section 51.6 

'  uvtarv TMOfromneck 

i  Stokan  sQzflMse Li;;»ife 

loftaKboeetloiio „ , ".83*. 'M5 


208  TESTS   OP  IRON,    STEEL,    AND   OTHEB  MATEBIALB. 

No.  3567. 
Marks,  ^,^« 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 


perlnoh. 

SuooawWD 
elongatioii 
perlnoh. 

Penoaoent 
aet. 

8noce«iiTe 

peniiMieiit 

aet. 

Bem«rka. 

ToUL 

P„^a«. 

200 

1,000 

2,*000 

3^000 

4,000 

6,000 

6,000 

7,000 

8^000 

9,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11^800 

12,000 

12,400 

12^800 

13.200 

13,600 

14,000 

14,400 

14,800 

16,200 

16.000 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

19,200 

19,600 

20,000 

20,050 

Potnult. 
1«000 
6^000 
10,000 
16^000 
20,000 
26,000 
80,000 
86,000 
40,000 
45,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
78,000 
74,000 
76.000 
78,000 
80,000 
^000 
84,000 
86.000 
88.000 
90,000 
92,000 
94,000 
06,000 
98,000 
100,000 
100,250 

Inch. 

0. 

.000100 
.000300 

.000450 
.000600 
.000800 
.000950 
.001100 
.001300 
.001600 
.001700 
.001760 
.001800 
.001850 
.001900 
.002150 
.003600 
.004650 
.005600 
.006500 
.007250 
.008660 
.010100 
.011900 
.013600 
.015350 
.017500 
.019300 
.021500 
.028650 
.026000 
.028500 
.031400 
.034900 
!  038250 
.042100 
.047760 
053400 
.0600 
.0760 
.1U50 
.1250 

IndL 

a 

.000100 

.000300 

.000150 

.000150 

.000200 

.000160 

.000160 

.000200 

.000200 

.000200 

.000050 

.000050 

.000060 

.000060 

.000250 

.001550 

.001050 

.0009  0 

.000900 

.000750 

.001400 

.001560 

.001800 

.001700 

.1)01760 

.002150 

.001800 

.002200 

.002150 

.002350 

.002500 

.002900 

.003500 

.003350 

.003850 

.006650 

! 005650 

.0066 

.0150 

.0800 

.0200 

Ineh. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Inltka  load. 
BlaaUollvit. 

1 

TensUe  atnngth. 

General  gummarg, 

Tenaileatrengthperaqnareinchoforifrinalaeotion ponoda..  100,260 

Slaatio  limit  per  aqoare  iDoh  of  originu  aection do  ...    64,000 

Elongation  per  incn  after  ruptore Inch..    0.2050 

Elongation  per  inoli  nnder  strain  at  elaaticlimit do 001900 

Bodnction  in  diameter  at  point  of  mptare , do 105 

Eednotion  in  area  after  ruptnre,  per  centum  of  original  aeotlon 87,1 

Poaition  of  mptare ".86  fh»m  ne<'k 

Character  of  broken  enrfaoe silky 

Elongatlonofinohaeotiong...., ,.,„, «,„, ".18,  ".29* 


V--    ^7^     -H 
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/\_ 

^     AppiiedhmdB.        \ 

Saoceisive 
eloogatioii 
perlnch. 

PermMieiit 

SuooMsive 

BeiiMrkA. 

Ptmmds. 

1.600 

X60i 

xooo 

4.600 
■^608 
4L86i 

7.660 
^068 
I.866 

16,666 

i  16.466 
11.616 

us 

nm 

HM 
HM 
12,416 
HM 
UlM 
UlM 
RM 
14,166 
KM 

l^M 
HiM 
IHM 
CM 
n.466 
U.60 
]|,M 
UL606 
1I;K8 

1,  OOO            0 

&.00O      1 
181  OOO 
J5C0(IO 
20.000 
25^000 

aotooo 

35^000 
40.000 
4S.0OO 
5610OO 
51.000 
52.000 
53.000 
64,000 
55,000 
5610OO 
57.000 
56,000 
50.000 
06,000 
«!.0OO 
64,000 
66,000 
68,000 
70,000 
72.000 
74.0OO 
76,000 
78,000 

88.0OO 

82,000 

84.000 

86,000 

88,000 

88.00O 

82,000 

9i.OOO 

•4.8SO 

Inek. 

.000100 
.OOQ2S8 
.000400 
.000550 
.  000700 

001050 

.001200 

001400 

001060 

001860 

002800 

4M86O0 

(HM600 

006350 

000400 

OO7150 

4M7850 

IM>8600 

4K)Od08 

011600 

018000 

015150 

017000 

018000 

021260 

.028600 

.020800 

.028750 

.032250 

.035750 

1  044500 

.4101^60 

.058500 

.0068 

.0000 

.1300 

Inch, 
0. 

.000100 
.000160 
.000150 
.000150 
.000150 
.000800 
.000150 
.000160 
.000200 
.000250 
.000200 
.000050 
.000800 
000000 
:000850 
.001050 
.000758 
.000700 
.000750 

iooaooo 

.001500 
.001150 
.001858 
.002000 
i0082SO 
.002258 
.002500 
.008760 

!00B500 

.003758 
005000 
;008750 
.007250 
.0006 
.0250 
.0400 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InitUJloML 
BlMtio  limit. 

Tensile  ttreDgth. 

•••V 

General  mmmofy. 

«qa^e  inob  ofOTifinal  aeotioii , pounde..    84.850 

et  per  eqtittre  indi  of  ongliul  Motion :..do..-.    50.000 

pcrtoch  •!!««•  rapture... ........^    Inch..    aiOOO 

"^^-     -  — idera^ninfttelMtle  limit , do 001650 

»8  point  of  rapture ^ 105 

nftgrroptare,  per  oentom  of  oiijciaia  aection 87.1 

ef raptvre  ----v • ".80fhNnneok 

•f  moken  ■nrCnoo--- aiiky  {  sUghtly  grMralar at eireomfBienoe 

or  teo^  neetkMia • ".a".87» 

H.  Bau  45 ^14 


210  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS 

BASE  BINQ-^Z.2'INCS  STEEL  B.  L,  BIFIBS. 

No.  2410. 
Marks,  »2fj>jf» 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

SacoesaiTe 
e.oD2atioo 
perlnch. 

aet. 

SaooasaiTa 
patu^aut 

Total. 

Peraqaaie 
inch. 

per  mob. 

Banurka. 

Poundi. 

200 

1.000 

2,000 

8,000 

4.000 

5.000 

6,000 

7.000 

8.000 

9,000 

9.200 

9.400 

9.600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,  WO 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16.800 

17,200 

17.600 

18.000 

•18.310 

PowmU. 
1.000 
5.000 
10,000 
16.000 
20,000 
25.000 
30,000 
85.000 
40.000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
51,000 
62.000 
63.000 
64,000 
66.000 
66.000 
67,000 
68.000 
60,000 
60,000 
62.000 
64.000 

70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
86,000 
88.000 
00,000 
91.550 

Inch. 
0. 

.000100 
.000250 
.000400 
.000550 
.000760 
.000900 
.001050 
.001300 
.001550 
.001600 
.001700 
.00?250 
.O0.J90O 
.004500 
.O05C0O 
.006200 
.007000 
.007850 
.008500 
.009300 
.010150 
.011150 
.012050 
.013000 
.014600 
.016500 
.018500 
.    .020760 
.028000 
.025560 
.028600 
.031250 
.035000 
.039500 
.044500 
.049600 
.0:.7500 
.0650 
.0850 
.1350 

Imth, 
0. 

.000100 
.000160 
.000160 
.000150 
.000200 
.000150 
.000160 
.000250 
.000260 
.000050 
.000100 
.000550 
.001650 
.000600 
.000800 
.000900 
.000800 
.000850 
.000650 
.000800 
.0(16850 
.001000 
.000900 
.000950 
.001600 
.0OL90O 
.002000 
.002260 
.002250 
.002550 
.002950 
.002750 
.003750 
.004600 
.005000 
.005100 
.007009 
.0075 
.0200 
.0500 

Indu 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 

Ineh. 

Initial  load. 

"Vooooso* 

Blaatic  Unii. 

Tenaila  atrengtb. 

General  nimmary. 

Tenaile  straDgth  per  aquare  inch  of  original  aeotion...^.. ..,.^^,^^^.^» — ponndi..   01, 

£laatio  limit  per  aanara  inch  of  original  aeotion .do....    47, 

Elongation  per  inch  after  mpture inch..    O.t 

Elongation  per  inch  nndar  atrain  at  elaatlclimlt do 001 

Bedaotion  in  diameter  at  point  of  mptnre do 

Sednction  in  area  after  raptare,  per  oantam  of  original  aeotion i 

Poaition  of  raptnre ".76fh>ma 

Character  of  broken  anrfaoe ., ai 

Elongation  of  inoh  aeotiona..^ ^ ".88^,' 


I  ^ 
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TESTS  OF  IBON,  STEEL,  AND   OTHEB   MATERIALS. 
GAS  CHECK  FOBGING—^^INCH  STEEL  B.  Z.  BIFLE8, 
No.  3673. 

JSlt.6C 
^.  -         T,  O 

I>iaiii6ter,  '^505. 

SeeHoual  area,  .20  sqnare  inch. 
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/ 


/      ^fplMl-d.. 

-  Elooc»ti<« 
,     p«rWh. 

Saeo6MiTe 

Pemuueiift 
•et. 

8ao«6aslv6 

Bemarka. 

1'— -.''LSr 

*oeo 

3. 000 

iooo 

4«9 

ts 

iooo 
liit 

n,m 

tt4it 

AIM 

13.  W 
KM 
li4ll 
RON 
U.M 
lSt<N 
1«,W 
ICOI 
AM 

n.m 

lfe.4» 

/          SwOOO 

ass 

'  sss 

'        40.000 
45.4100 
50^000 
ftSwOOO 
OO^OOO 
02,000 

S:SIS 

Sooo 

TOWOOO 

%ooo 

TOwOOO 
T8.000 

ao.ooo 

82,000 
84.000 
86w04M> 

Slooo 

O4.O0O 

1        IncA. 

.'oooioo 

.000260 
.  000450 
.  OOOOOO 
.000800 
.001000 
.4101200 
.001400 
.4101500 
.<N>1650 
.001850 
.4M»2050 
.002150 
.OO2550 
.002800 
.004860 

.4Mioaoo 

.4KI78D0 
.OO0150 
.010900 
.012350 
.014250 
.016000 
.017000 
.019600 
.021600 

.0075 
.0000 
.4M00 
.0000 

.0000 
.1100 

0. 

.000100 
.000150 
.000200 
.000150 
.000200 
.000200 
.000200 
.000300 
.000100 
.000160 
.000200 
.000200 
.000100 
000400 
:000250 
.002160 
.001850 
.001500 
.001360 
.001750 
.001450 
.001900 
.001760 
.001000 
.001000 
.002000 
.002750 
.003250 
.0025 
.0100     . 
.0100 
.0100 
.0500 

Incft. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inek. 
0. 

InitiAlload. 
SlMUoIittit. 

T«iuile  strength. 

mow 

21.3N 

22.410 

General  twnmarjf, 

■^*— ^^l>  ^»«r  aoiB«ge  inch  of  original  iectUm poonds..  112.050 

-    ^^  -TMOMwlaoh  of  originArMCtion do.-..    e2,00« 

inch  after  rapture..... Inch..    0.1850 

inch  vxKler  stTAin  at  elMtio  limit do 002150 

m^teBketrr  •«  point  of  rupture..... do 126 

In aa«» after  mptore,  per ocntum of  original aection 43.8 

of  raptmo l"ftomneok 

«#teolMB  sarfnea  , ailky 

■  ".26*,".U 


212  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  3e82. 
Marks,  "^^^^ 
Diameter,  '^ML 
Sectional  area,  .20  sqaare  inch. 


AppUadlMda. 


TotiJ. 


Poundf. 

aoo 

1,000 
2,000 
8»000 

4,000 
S,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11.000 
12,000 
12,400 
12,800 
13.000 
18,200 
13,400 
13,000 
18.800 
14.000 
14,200 
14,400 
14,b00 
15,200 
18,000 
10^000 
10,400 
18,800 
17.200 
17.000 
IK  000 
18,400 
18,800 
18,200 
10.800 
20.000 
20.400 
20,800 
21.200 
2l,O0U 
22,000 
22,800 
23,000 
23,610 


Per 


raqiiare 


Pumndt. 

1,000 
6^000 
10,000 
Ifi^OOO 
90,000 
26^000 
80.000 
88,000 
40,000 
45.000 
50,000 
55,000 
60,000 
62,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60.000 
70,000 
71,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
00,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106.000 
108.000 
110,000 
114.000 
118,000 
118,050 


intion 
uioh. 


Jncft. 
0. 
.000180 


.001000 
.001200 
.001860 
.001600 
.001650 
.001850 
.002000 
.002050 
.002160 
.002200 
.002860 
.002700 
.009000 
.008160 


.004200 


.007750 


.010400 
.012000 
.013600 
.015200 
.017000 
.019000 


.022600 
.024500 


.030000 
.082850 
.035850 
.038400 
.042060 


.1900 


BaooeMlTe 
eloDcatioii 
perlnoh. 


Inch, 
0. 

.000160 
.000160 
.000160 


.000200 
.000160 


.000150 
.000160 
.000150 


.000150 
.000060 
.000100 


.000160 
.000350 


.000150 


.000800 
.000400 
.000850 
.001350 
.001350 
.001250 
.001400 
.001600 
.001500 
.001700 
.001800 


.001360 
.002160 


.002500 

.003000 

.002850 

.003000 

.002660 

.003650 

.007960 

.0300 

.0200 


Permanent 
set. 


a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


Saooeraive 
permanent 


Inch, 


Initial  load. 


Elaatio  limit  Dot  weli  i 
defined. 


Tenaile  etrength. 


Generdl  ttummarff. 

Tensile  etxength  per  sqoara Inoh  of  original  aeotion .'....ponnds..  118; 0 

Blastio  limit  per  aqnare  inch  of  origlnalaection,  not  well  defined do....    65^4 

Elongation  per  inon  after  mptore inoh..    0.1^ 

Elongation  per  inch  nnder  strain  at  elaatie  limit do .0022 

Kednotion  in  diameter  at  point  of  roptnre do....        .4 

Redootion  in  area  after  rapture,  per  oentom  of  original  section 31 

Position  of  roptore at  middle  of  all 

Character  of  broken  snriiMje granular;  dull  oillnr  oeai 

Slongation  of  inch  seotiops ,,,, ,. ^^ ,..., ,...,,..., 'MJ*,**.] 


TESTS   OP   IBOM,   STEEL,   AHB  OTBEB  IfATESlALS. 

No.  3689. 
Marks,  »*;§<» 
Duuneter  "JBQ5. 
Sectional  area,  .20  square  inch. 
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Tei*wigmH<w> 

SnooeMlTtt 

Ml. 

S&C06HItO 

Itomarlu. 

TMiL 

'lar* 

per^bflh. 

an 

2,  Mi 

1.000 

^ooo 

10.000 
10,000 
90.000 
2&.000 

ao.ooo 

95,000 

40.000 
45,000 
50,000 
80^000 
OOlOOO 
02^000 
04,000 
08!  000 
08.000 
70,000 
71,000 
74,000 
7^000 
?0,0OO 
78^000 
88.000 
S^OOO 
84.000 
80^000 
118,000 
80^  000 
02.000 
04.000 

oi^ooo 

08,000 
100. 000 
102.000 
104.000 
100,000 
108,000 
110,000 
114,000 
118^000 
122,000 
198,000 

laoisoo 

.000100 
.000250 
.000400 

loOOTOO 
.000650 

•  OOlOOO 
.001200 
.001400 
.OOlSfiO 

.001700 
.001890 
.001800 

1 002100 
.002150 
.002250 
.002360 
.002500 
.002560 
.OQS750 
.008250 
.004000 
Io04800 

•  000050 

•  oonoo 

.006100 

.010008 

.011500 

.013000 

.014700 

.018000 

.018060 

.020400 

.081700 

.028460 

.025660 

.027750 

.0800 

.0400 

.0500 

.0800 

.0800 

0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000150 
.000100 
.000100 
.000060 
.000060 
.000100 
.000100 
.000160 
.000050 

•  000500 
.000750 

1 001050 
.0OU5O 
.001000 
.001800 

.ootooo 

001500 
.001700 
.001300 
.002660 
.001760 
.001300 
.001760 
.002100 
.002200 
.002280 
.0100 
.0100 
.0160 
.0260 

Inch, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  IomL 
ElMtio  limit. 

Tenaae  stnnjcth. 

'     3.Mt 

4,  MO 

S,4M 

!     4,4M 

7.  MO 

1     lOM 

« 

1  \m 

M,OM 

I   ll,«0 

1  llIM 

1  ia.4M 

Sm 

AaM 

la^oM 

H,MO 

;  HMO 

liM 

'   U^OM 

<  2iaM 

>   U^OM 

1  ]i.iM* 

!    M,4M 

1   MLOOO 

-  n9M 

1  n.oM 

........... 

>   I^MO 

,   ^4M 

14  8H 

liim 

u^S 

JMI 

1  3%4M 

S^M 

ZL)M 

» 

St,M 

2XM0 

-  HMO 

1   Si,iM 

r  3C,4M 

, 

acaM 

S3 

Chti^ruX  nummary. 

JJBBrifeitonclkpcrsqiiArefaiohoforlffiiuJeaetloii poanda..  126,800 

BMKleliBitp«rM|VJKreiseh  of  original  ■eotion do....    76.000 

Hw|ti<lMpf  inch  ■itBrmptiire inch..    0.1250 

Bnption  per  Ineh  under  stnln  at  dMtfeUmit do 002550 

MMtMBindiaaaataratpointof  rnptore do 065 

BftiaeUon in  ana  altar  mptoze,  per  oentum  of  orlidnal  aeetion 23.0 

Poittkaaf  raptor* --. ".06  from  neck 

Ckiiaaiarafteok«»  amlhoe granular  at  cironmfetenoe;  allky  citnter 

•1 . — "  laili  MiciClwiw • -. .".07,  ".18* 


214  TESTS   OP   IRON,    STEEL,    AND    OTHER    MATERIALS. 
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TESTS   OF  IBON,   STEEL,   AND  OTHEB  MATERIALS. 
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■flaky 
serrated, 
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216  TESTS   OF   IRON,    STEEL,    AND  OTHEH  MATERIALS. 
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TESTS  OF  IBON,   STEEL,   Ami  OTHER   UATEBIAL8. 


1 

.2 

0 

O 

O 

I 


as 

§ 
I 

I 

I 

8 


! 

I- 


3 

2 


li 


§  i 

8   8 


s 


4*        42  «i 

It     i        i 


€8    8 


.M 


.51 


I 


III! 
1«^ 


I 

a 

I 

I 

p 


Issssiii 


HoeoeoeocOf-i 


£^si^$^;(2iss&&^S5S5^ssss:<s$^^^S5 


^  o  lo  o  lo  lo  lO  lo  lO  io  o  e  e  KViO  <o  *(»  *e  o  o  o  lo  o  io  lo  o  o 


■|§§§§§I§§§S§§§§§§§§§§§IIIS§ 


|§§§§§§§§§i§§§§§§§§§i§§i§§§ 


l-S-S^-S'S'S'f'S^'S.S-S.S'S.S^-S'S-S'S-S-S'S-S-S 


a 


o  o-g  o  o  o^  P*2  P  o  P  o  < 


lillgi§i§ii§iiisi§iiSi§iii 


I 


go 

I 

I 


09     ODOQ     O 


eteooieoto 


§§§§§!§ 


mm 


7  -trtc^t/  iSte&i/^X.jBatviZT^er, 


H  Ex  45  50  2 


TESTS   OP  IRON,    STEEL,    AND   OTHER   MATERIALS. 
DISC  FOB  GAS  CBECK  CUPS. 

Ko.  3544. 
Marka,  ^^^^o 

Sectional  area,  '^20  sqaare  inch. 
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SoiooQwlTe 
elongation 
perlnoh. 


P«muuient 


SaooeatiTO 


Bemuks. 


Inch. 
0. 

.000100 
.OOOSOO 
.OOOlfiO 
.000160 

.Qooaoo 

.000160 
.000200 
.000160 
.000160 
.000160 


Inch. 

a 
a 

0. 
0. 
Ol 
0. 
0. 
0. 
0. 
Ol 
0. 


Initial  kMd. 


.000150 
.000160 


.000160 


.000160 
.000160 
.000100 
.000100 


SiMtio  limit. 


0160 
.000250 
.000260 
.000300 
.000260 
.000260 


.000460 
.000400 
.OOOSSO 


.0018 
.0025 
.0086 
.0025 
.0050 
.0025 
.0060 
.0060 
.0100 
.0150 
.0200 


TenaUe  alxvngtli. 


General  mtmmarjf, 

Mx^isth  iwr  MiiiAre  inch  of  original  section poands..  145,250 

te IMTveraimiAre  inch  of  original  eeotion do....    85,000 

-      BS^torfi  altar  mptore inch..    O.llOC 

wr  iBeh  ondAF  strain  at  elaatlc  limit do...  -.003100 

iJi^iiaawter  «i  point  of  mptnre do 005 

la  axeasftemiptnrei  per  centom  of  original  section 23.0 

, ".70 from  neck 

■nrftoe grannlar;  silky  center 

^fta^d^^eetiona ".06.  ".17* 


220  TESTS   OF   IRON,  ST££L,  AND   OTHER   MATERIALS. 

No.  3545. 
Marks,  ^=#o^<^ 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 


AppUedUMdi. 


ToUI. 


Per 


Boiuve 
Doh. 


per 


SnooMsive 
ekmmtkm 
perlneh. 


Pennanent 


Soeoetaive 
penuaoent 


200 
1,000 
2,000 
8,000 
4.000 
6.000 
0,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
10,200 
16.400 
16,600 
16,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18.000 
18,200 
18,400 
18,600 
18,800 
19.000 
10,200 
10,400 
10.600 
10,800 
90,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25, 600 
26,400 
27,200 
20.000 


Poundt. 

1,000 

5,000 

lO.OQO 

15^000 

20,000 

2^000 

80.000 

35,000 

40,000 

45.000 

50.000 

56,000 

60.000 

65,000 

70,000 

75. 000 

80,000 

81,000 

82,000 

83.000 

84,000 

85,000 

86,000 

87,000 

88,000 

89,000 

90,000 

91,000 

02,000 

93,000 

94,000 

96,000 

96,000 

97,000 

98,000 

99,000 

100,000 

104,000 

108,000 

112,000 

116.000 

120,000 

124,000 

128,000 

132.000 

186.000 

140,000 

143,400 


0. 
.000160 


.000880 
.001000 
.001160 
.001300 
.001600 
.001660 
.001800 


.002100 
.002300 


.002700 
.002760 


0. 

.000166 
.000160 
.000200 
.000160 
.000200 
.000150 
.000160 
.000160 
.000200 
.000150 
.000160 
.000200 
.000100 
.000200 
.000150 
.000150 
.000050 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initiftlloiid. 


.003200 
.003350 
.003600 
.003900 


.004650 


.005350 
.005860 
.006360 
.006850 
.007350 
.008060 
.006000 


.0100 
.0126 
.0176 
.0200 
.0225 
.0276 
.0300 
.6875 
.0460 
.0625 
.0750 


.000050 

.000100 

.000200 

.000150 

.000150 

.000250 

.OOOCOO 

.000900 

.000860 

.000450 

.000350 

.000500 

.000500 

.000500 

.000500 

.000700 

.000550 

.001050 

.000350 

.0026 

.0050 

.0025 

.0025 

.0060 

.0025 

.0076 

.0075 

.0075 


limit 


Tenfttle  strengtb. 


General  eummarif. 

Tensile  strength  per  aquare  inch  of  oristnal  seetioii poands..  143,4m 

Slaatio  limit  per  aqnare  inch  of  original  aeotion do 94,  ooo 

Elongation  per  inoD -after  mptnre inch..    0. 100€ 

Elongation  per  inch  under  atrsin  at  elaatic  limit do 0O2SSi| 

Bednction  In  diameter  at  point  of  rapture do 0€H 

Bednotion  in  area  after  mptnre,  per  centam  of  original  aeotion 2a.  fl 

Poaitlon  of  mptore , ".40ftfwn  iiec% 

Charaoter  of  broken  anriSaoe graanlar;  dnlleocentrlo  apoi 

Elongation  of  inch  aeetiona ".04,  ".IG* 
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H  Fx  45  50  2 


TESTS  OF  IRON,  STEEL,  AND   OTHER  MATERIAJUS. 

zjmya  tubbs-incs  steel  b.  l.  mifle. 
TSo.  3512. 


221 


lbAB,W'T 


BeeOaaal  area,  J25  sqoare  inch. 


J^liDeakMda. 

Elongfttlon 
perinoh. 

Saoeenlve 
ekrauttUom 
perlnch. 

PermaneHt 
set. 

SaooeMive 

penna&ent 

Mi. 

Bemarks. 

IMd. 

^iSr 

250 
1,290 

a^aoo 

8,730 

a^ooo 

0L2SO 
7,500 
8,  ISO 

Hooo 

M^290 

n^fioo 

ll^TSO 
11,000 
11^290 
11,580 

i],no 
mooi 
a»o 

l^OOi 

mooo 

U^OOi 

14000 

IS 

P^wmdg, 
1,000 
Q,0€0 
10,000 
IfibOOO 
20.000 
25,008 

ao,ooo 

35^000 

40,000 
411000 
42,000 
48,000 
44,000 
46,000 
46^000 
47,000 
48,000 
49,000 
06.000 
68,000 
64^000 
66^000 
68,000 
66,000 
62:000 
64,000 
66^000 
68^000 
70.000 
72; 000 
74,000 
78L000 

IndL 
0. 

.000100 
.000238 
000438 
'.000688 
.000800 
.OOtOOO 
.001167 
.001400 
.001438 
.C01500 
.001733 
.OOiOik) 
.005888 
.006007 
.006000 
.007667 
.008000 
.008738 
.011838 
.014888 
.017288 
.020100 
.028283 
.020067 
.030338 
.085067 
.040838 
.047000 
.053767 
.0633 
.0767 
.UOO 
.1887 

Inek. 
0. 

.000100 
.000138 

.'oooauo 

», 000167 
000200 
.000107 
.000233 
.000033 
.000067 
.000233 
.002267 
.001383 
.000734 
.000638 
.001067 
.000833 
.001133 
.002200 
.002800 
.002700 
.002807 
.003133 
.803434 
.003666 
.001734 
.005100 
.006767 
.006707 
.000533 
.0184 
.0338 
.0267 

IfiOi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

TnltiAlload. 
ElastioUmit. 

Tvndl^  8tr«i^tb. 

............ 

General  iummary, 

I  per  aqoan ioch  of  original  Motion poaoda..    78^320 

er  sQiwre inch  of  original aeotion « do  ...    42.000 

. -^.^ iium  afker  inplpre inch..    0.2067 

J  per  Ineh  under  strain  at  elaatio  limit do 001500 

ttifi^f^ffH  fn  <^«M»w>ifa<ff  nfc  point  ftf  mptnrft do 154 

B«4iotion maireA after raptoTB,  per  oentam  of  original  section 47.2 

Fositlan  of  rapture 1".55  from  neck 

Ckmeiarerinokensnrfkoe , zj^^ 

EkngitiaiafliMshsectioQa ".13.  ".88*.  Ml 


222  TfiSTS   OP   IRON,  STEEL,  AND   OTHER '  MATERIALS. 

No.  3513. 
Marks,  «^i,y 
Diameter,  ''.564. 
Seotional  area,  .25  sqaare  inch. 


permoh. 

Sacoeasive 
perlnoh. 

Permanent 
set. 

Snooeeaire 

permanent 

aet. 

Bemarka. 

TotaL 

PflTMraare 

260 
1,256 
2,500 
3,750 
6,000 
0,250 
7,600 
8,760 
10,000 
10,250 
10.500 
10,750 
11.000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12, 750 
13,000 
13,500 
14,000 
14,600 
16,000 
16,600 
10,000 
10,500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
19,000 

1,000 
8,000 
1(^000 
10^  000 
20,000 
20,000 
30,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47.000 
48,000 
40,000 
50,000 
61,000 
62,000 
64,000 
60,000 
68,000 
60,000 
62,000 
64.000 
60,000 
08,000   • 
70,000 
72,000 
74,000 
76,000 
78,000 
78,4JJ 

0. 

.000188 
000800 
.000467 
.000088 
.000800 
.000087 
.001188 
.001838 
.001400 
.001683 
.001800 
.008383 
.004338 
.005007 
.000007 
.007033 
.008033 
.000167 
.010007 
.011267 
.018007 
.010507 
.019388 
.021767 
.025400 
.0?0000 
.032067 
.037833 
.043533 
.0500 
.0507 
.0700 
.0938 
.1133 

0. 

.000138 

.000167 

.000107 

.000100 

.000107 

.000167 

.000106 

.000200 

.000067 

.000133 

.000267 

.001633 

.001000 

.000734 

.001000 

.000900 

.001000 

.001134 

.000900 

.001200 

.002400 

.002900 

.002700 

.002434 

.003033 

.003000 

.003007 

.005100 

.005700 

.000407 

.0067 

.0183 

.0233 

.0200 

IndL 
0. 
0. 
a 

0. 
0. 
0. 
01 
0. 
.000033 

Inch, 

Initial  load. 
ElaaUc  limit. 

Tenaile  strength. 

. 

""."006633" 

" 

Gmeral  aumvMry, 

Tensile  atrength  per  aqnare  inch  of  original  aeotlon poanda..    78,400 

Elaaticlimit  per  aqnare  inch  of  original  aection do 41,000 

Elongation  per  inch  after  mptnre .'. inch..    0. 1867 

Elongation  per  inch  under  strain  at  olastio  limit do 0014OO 

Reduction  in  diameter  at  point  of  niptara do 154 

Redaction  in  area  after  roptnre,  per  centum  of  original  section 47.2 

Position  of  rupture • l".2e  from  neck 

(*baraoter  of  broken  surface Milky 

Elongation  of  Inch  aecUons ".26*,  ".22*.  ".08 


TESTS  OF  IRON,  STEEL,  AND   OTHEE   MATERIALS. 
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No.  3514. 


jDiameter,  '^564. 

SectioDBl  area,  .25  sqaare  inch. 


Klongatloii 
per  inch. 


SueoeMire 
elongation 
per  inch. 


Pemument 


SaooenlTe 

mpn 

■et. 


Benarks. 


hiek. 


.000138 
.000200 


.032200 

.037233 

.042700 

.0500 

.0567 

.0700 

.0900 

.1333 


.000107 
.000200 
.000167 
.000166 
.000100 
.000067 
.OOOKiS 
.000200 
.000584 
001000 
.000938 
.000667 
.001000 
.000833 
.001167 
.001200 
.001266 
.002334 
.002600 
.002666 
.003100 
.003234 
.003333 
.004200 
.005083 
.006467 
.0073 
.0067 
.0133 


AicA. 
0. 

a 

0. 
0. 
6. 

0. 
0. 


.000088 


.000538 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Ti^i^^>«i«ll&'Dera<iiu«e  Inch  of  original  section pounds..    77,440 

^^"^fci«  •SmSJ  lach  of  originia section do....    30.000 

t  J^inen  »nor  mptnre inch..    0.2107 

A  Srtnolftvader  strain  at  elastic  limit do 001400 

k  mdlMDeterttt  point  of  mptare do —       ^154 

aiiiac«»aft0rraptare,  per  centum  of  original  section 47.2 

PMtltaB«fTaptine....^ 1".50  from  neck 

r  vf  Mken  snrfiMe silkr 

toftnchfmttff"* ".  0.".37%'M8 


224  TESTS   OF  IRON,   STEEL,    AND   OTHEB   BUTEBIALS. 


Marks,  «mVm 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


No.  3615. 


Elofualkm 

elongation 
pcurmoh. 

PerawiMBt 

Mt. 

SncoessiTe 

Bomaika. 

Total. 

Persqaare 
inohl   . 

Potmdt. 

260 

1,250 

8^000 

3.760 

6,000 

8.250 

7,500 

8,750 

9.000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12.250 

12.500 

J3.000 

13,600 

14,000 

14,500 

15,000 

16.500 

18.000 

18.500 

17,000 

17,500 

18.000 

18.500 

19.000 

19.600 

19,780 

Powndi, 
1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
30.000 
36,000 
38,000 
87.000 
88,000 
30,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
48.000 
47,000 
48,000 
49,000 
50.000 
62.000 
64.000 
56,000 
58,000 
80,000 
82,000 
84.000 
88,000 
88,000 
70,000 
72,000 
74.000 
78,000 
78,000 
79,040 

Inch, 

a 

.000100, 

.000287 

.000487 

; 001038 

.001200 

.001233 

.001287 

.001838 

.001387 

.001400 

.001433 

.001500 

.008583 

.005887 

.007087 

.007733 

.008588 

.000887 

.010800 

.011888 

.014833 

.018887 

.019888 

.022338 

•025287 

.028983 

.032700 

.037000 

.042187 

.0487 

.0687 

.0887 

.0787 

.1000 

.1400 

Inch. 
0. 

.000100 
.000187 
.000200 
.000200 
.000188 
.000200 
.000187 
.000033 
.000034 
.000086 
.000034 

.'000083 
.000087 
.0020<t8 
.002133 
.001400 

.' 000800 

.001134 

.000988 

.001283 

.002500 

.002334 

.002888 

.008000 

.002934 

.008886 

.003787 

.004300 

.005107 

.004538 

.0100 

.0100 

.0100 

.0238 

.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  ttmii. 











General  eunmary, 

TenaOe  strength  per  aqnare  inch  of  original  Motion ponnds..    7Vi,040 

Elaqtlolimlt  per  square  inch  of  originaTseotion do....    42,0Qd 

Elongation  per  incii  after  ruptnre Inch..    0.1000 

Elongation  per  inch  under  s&aln  at  elastic  Umit do OOIMW 

Reduction  in  diameter  at  point  of  mptnre do 104 

Bednction  in  area  after  ruptnre,  per  centum  of  original  section S3. 6 

Position  of  rapture ".85  fhmi  neck 

Character  of  broken  surfiMe silky  serrated 

^ongatloiiofinohs^tloni 'Ml,  ".14,  ".12* 


TE6T8    OF    IKON,  STEEL,  AND    OTHER   3IATERIALS. 

No.  3616, 

Marks,  •m^I'm 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
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Eloooatloo 
per  Inch. 

Inch, 

0. 

.000167 
.000333 
.000533 
.000700 
.000900 
. 001033 
.  001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.00133 
.001733 
.005033 
.007000 
.  0079J3 
.008733 
.009667 
.010067 
.011733 
.014200 
.016667 
.0193;3 
.0-i2:i33 
.625.'67 
.  028700 
.03:^83:1 
.017107 
.041833 
.0467 
.0567 
.0667 
.0767 
.1033 
.1567 

SuceoMiTe 
p«rlncta. 

Permmnent 

Saocewire 
sec. 

Remarka. 

TotaL 

Pcroqnare 
inrb. 

1.000 
5.000 
10.000 
15.000 
20.000 
25.000 
30.000 
35.000 
36.000 
37,000 
38.000 
00,000 
40,000 
41.000 
42, 000 
43,000 
44,000 
45.000 
46.000 
47.000 
48.000 
40,000 
50.000 
52.000 
64.000 
56,000 
58.000 
00.0OO 
62,000     , 
•4.000     ' 
66.000     1 
68.000 
70.000 
72,000 
74.000     1 
76.000 
78.000     1 
79.000     ! 

Iwh. 
0. 

.000167 
.000166 
.000200 
.000167 
.000200 
.000138 
.000200 
.000034 
.0000J3 

!oooo.t3 

.000034 
.000033 
.000033 
.000100 
.000200 
.004260 

Inok. 
0. 
0. 

0.       . 
0. 
0. 
0. 
0. 
0. 

Inch,    . 
0. 

InitUI  load. 
Elaatic  limit. 

Tensile  strengtb. 

'  X« 

\  TyO 

X9m  < 

7  /•W 

KTM 

O  fi^ 

Q  25tf 

9  500 

a.  750 

10  010 

11^250 

'v  5ao  ' 



I'*  754    1 

11.  (Mi 

JJ.:5o 

.001067 
.000933 
.000800 
.000034 
.OOiOOO 

!l  v# 

1..  7ot> 

'2,'>« 

'i  1"4)    t 

liijl    ' 

.001066 
.002467 
.002467 
.002666 

!l,gOO    , 

MMO    ' 

]4.«<)    I 

Ii50j 

.003000 

.  ooio:m 

.003433 

.004133 

.004333 

.004666 

.004867 

.0100 

.0100 

.0100 

.0266 

.0534 

T'  >.«0 

iSSuO 

\h  WB 

:s  'jOtt 

27  "tie 

.'.'^ 

\\m 

\\um 

l»fi4 

1ft.  SM 

lUM 

General  aumvutry. 

r^'Bok straifth  per  8qaar«  inch  of  orijciual  section.*. pounds..    79,000 

F.u»iic  haut  per  aqoare  inch  of  original  section do  ...    42,000 

E  "»KSli(»n per ineh  after  rupt ore Inch..    0.2333 

i^.cisatMQ  per  inch  under  strain  at  elastic  limit do 001533 

I^'ilur  IMA  ia  diameter  at  point  of  ruptare do 144 

KriiiciwB  in  area  aft^r  rupture,  per  cento  in  of  original  aection 44.6 

Pfr^itioaofraptiiTe 1".60  from  neck 

aancter  of  broken  surface silky 

^^^"e^kinofhidisecUons 'M8,'^37^'M5 

H.  Ex.  45 16 


^;^r- 
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TESTS    OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 


,-4 


No.  3517. 
Marks,  ^^^J^J 
Diameter,  ".504. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


»   ' 


~ 

ToUL 

Peri»aiiare 
inch. 

Pound*. 

Pounds. 

250 

1.000 

1,250 

5,000 

2.500 

10.000 

3,750 

16,000 

5,000 

20,000 

6.250 

25,000 

7,500 

30, 000 

8.750 

35,000   * 

9,000 

36,000 

9.250 

37,000 

9.500 

38.000 

9,750 

30.000 

10, 000 

40,000 

10.260 

41,000 

10,  54)0 

42.000 

10.750 

43,000 

11,000 

44,000 

11.250 

45.000 

11.500 

46.000 

11,750 

47.000 

12,000 

48,000 

12,250 

49.000 

12,500 

50,000 

13.000 

52,000 

13,500 
14,000 
14.500 
15,000 
15,500 
16.000 
16.600 
17.000 
17,500 
18,000 
18,500 
19,000 
19.500 
20. 000 
20,  070 


54,000 
56,000 
58.000 
60,000 
62, 000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
80,280 


Elongation 
p«r  rnch. 

Suooetflive 
elonsatlon 
per  inob. 

'            1 

Permanent  ^''*'<*""^! 

1 

Remarks. 

Inch. 
0. 
.000167 
.000333 
.000600 
.000700 
.0008.13 
.001033 
.001200 

.  oor.:33 

.001267 

.001300 

.001367 

.001433 

.001467 

.001833 

.002233 

.004133- 

.006000 

.007167 

.008267 

.008867 

.010033 

.011000 

.  013333 

.015500 

.018500 

.020767 

.  023733 

.027333 

.030667 

.034833 

.0.19000 

.045333 

.0500 

.0600 

.0700 

.0867 

.1167 

.1400 

Inch. 

0. 
.000167 
.006166 
.000167 
.000200 
.000133 

, .  000200 
.000167 
.000033 
.000034 
.000033 
.000067 
.000006 
.000034 
.000366 
.000400 
.001900 
.001867 

Inch. 

0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

V 

0. 

0. 
.000083 

''.iiim 



.001167 
.001100 
.000600 



Tensile  strength. 



.001166 

.000967 

.002333 

.002167 

.003C00 

.002267 

.002906 

.003600 

.003334 

.004166 

.004167 

.006333 

.004067 

.0100 

.0100 

.0167 

.0300 

.0233 

General  summarif. 

Tensile  MtrenKth  per  itquare  inch  of  oriidnal  section pounds. .     80, 2^ 

Elamic  limit  per  SQiiare  inch  of  orif^inal  section do 41.000 

Eloufiaiiou  per  in<h  n fler rupture    inch . .    0. 2033 

Elongation  per  inch  under  strain  at  elastic  limit do 001467 

Hednction  in  diameter  at  point  of  rnptnre .do I'-M 

Kodnotion  in  area  after  rupture,  per  centum  of  ori^^nal  section .'^*  2 

Position  of  rupture     J"  from  ntn-k 

Character  of  brolien  surface silky  serrated 

Elongation  of  inch  sections "A2,  ".17,  ".32' 


8zrK7i/<Siee^^.X.l^:ifl&. 


h- 


^M^ 


-H 


H  Ex  45  50  2 


TESa'S   OF  IRON,    STEEL,    AND   OTHER    MATERIALS. 


HOOP  Di. 


Ahrks,   y-;^ 


No.  3524. 


^^ectional  area,  .25  square  inch. 


/      ^pjdisd 


I    per  incrli. 


O. 
.  aOOJ33 
.000300 


SacoeMive 
oloneaUoD 
perinoh. 


.  001150 
.  0013I7 
.  0014S3 
.  001€1£0 
.  OOX333 
.  001807 
,  001917 

.  ouioe7 

002CKI0 
00'20»> 
002117 
002X€r7 
<M>:^2X7 
002317 
002A50 

cMKseoo 

003033 
<K»3783 
004990 


23.S«  M,O0O 

.  2iJiO  WkOOO 

!4SII  1ft,  OOO 

'  S,(M  100,000 

&SII  l«2,0OO 

xjm      VM^ooo 

1  S,«l  \     101,  oc^ 

%m  \    iio.ooo 
a,(M  \    iia,ooo 

xm  \    ii&,ie* 


O0785f3 
.  0€H»ltf7 
.  010833 
. OX2333 
.  Ot40€»0 

.  oi&aoo 

.  0171«7 
.  018033 
.0208S3 
.  0>22800 
.  024833 
.  (^27033 
.0300 

.ousts 

.0400 
.0433 
.0483 
.0550 
.Ofl07 


Inch, 
0. 

.000133 
.000107 
.000107 
.000166 
.000184 
.000166 
.000167 
.000167 
.000166 
.000167 
.000183 
.000034 
.000050 
.000050 
.000033 
.000050 
.000007 


PenuanMit 
aet. 


Inch. 
0. 
0. 
0. 
.0. 
0. 
0. 
0. 
0. 
0, 


Suooesaive 

permanent 

•et 


InOi, 


Remarks. 


Inltiallead. 


.000050 

.000100 

.000133 

.000150 

.000433 

.000760 

.001067 

.001400 

.001583 

.001334 

.001606 

.001600 

.001667 

.001600 

.001667 

.001766 

.001900 

.001067 

.002033 

.002200 

.002967 

.0025 

.0033 

.0042 

.0033 

.0050 

.0087 

.0U7 

.0183 


Elaittio  limit. 


Tensile  strength. 


Gftfxeral  vumnary. 

t««fl»rtreft«akptoT«qamrein^»«'P"R*n»l?«»tion pounds..  115. 

SS£SS>wIaxia«»tneUoforlginar8ection do  ...    63. 

-SkoMttMaMriaebttfier  w^pt-ore. ..inch..    0.1 

lK2S3l^^toS^ii»aerstr^n  at  elastic  limit do 002 

«#?£euaa£4laBieVer  »t pofint of  mpture..... .............  do 

^^^^^^  ^ai«*  after  ruptaxo.  per  centum  of  original  section 3. 

2".70ftomnc 


J^taactar  of  bcokcn  tmrfaoe  .  •  . 
—        -   »effai€ht— ^ 


sil 

'.06,".ai,".2»*.  «.0«,".08," 


It: 


r 

Ik 
It  • 

■  t 

b 


I  1 
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TESTS    OF   IRON,  STEEL,  AND    OTHER   MATERIALS, 


No,  3625. 


Marks,  ««;§- 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


PoundM. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,  000 
11.250 
1-2, 500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15, 250 
15,500 
15,750 
16.  000 
16,  250 
16.500 
16,750 
17,000 
17,250 
17,500 
17.750 
18.000 
18, 500 
19,000 
19.500 
20,000 
20.500 
21.000 
21,500 
22,000 
22,500 
23.000 
23,500 
24.000 
24,500 
25,000 
25,  500 
26.000 
26,500 
27,000 
27, 500 
28,000 
28,500 
2«.000 
29,500 
30.000 
30,480 


Paundt. 
1,000 
5.000 
10,000 
15.000 
20.000 
25, 000 
80.000 
35,000 
40,000 
45.  000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,  OUO 
60,000 
61, 000 
62,000 
63, 000 . 
64.000 
66.000 
66.  000 
67, 000 
68,000 
69, 000 
70, 000 
71,000 
72, 000 
74,  000 
76.000 
78,000 
80.000 
82.010 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
08,000 
100,000 
102,000 
104,000 
106.  000 
108, 000 
110.000 
112,000 
114, 000 
116,000 
118,000 
120.000 
121.920 


Elongation 
per  inch. 


Inch. 
0. 

.000150 
.000317 
.000467 
.000633 
.000800 
.000967 
.001150 
.001817 
.001500 
. 001633 
.  001800 
.001833 
.001883 
.001933 
.001067 
.002017 
.002050 
.002083 
.002117 
.002183 
.  002233 
.  002283 
.  002367 
.002450 
.OO2C0O 
.  002783 
.002033 
.003233 
.004000 
.005083 
.  006433 
.007533 
.008967 
.010583 
.011867 
.013450 
.014833 
.  016333 
. 017933 
.019667 
.  021333 
. 023167 
. 025333 
. 027333 
.0300 
.  03.33 
.0367 
.  0383 
.0433 
.0483 
.0517 
.0617 


Snooeseire 
eloncration 
per  inch. 


Iruh. 
0. 

.000160 
.000167 
.000150 
.000166 
.000167 
.000167 
.000183 
.000167 
.000183 
.000133 
.000167 
.000033 
.000050 
.000050 
.000034 
.000050 
.000033 
.000033 
.000034 
.000066 
.000050 
.000050 
.000084 
.000083 
.000150 
.000183 
.000150 
.000300 
.  000767 
.001083 
.001250 
. 001200 
.  001434 
.001616 
.001284 
.001583 
.001383 
.001500 
.001600 
.001734 
.001666 
.001834 
.002166 
.  00200O. 
.002667 
.0033 
.0034 
.0016 
.  0050 
.0050 
.0034 
.0100 
.0316 


Permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SncceasiTe 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds. .  121. 920 

Elastic  limit  per  sqoare  inch  of  urlginid  section do 66,000 

Elongation  per  inch  after  mptnre inch..     0.  H>50 

Elon^zation  per  inch  under  strain  at  elasticlimit do 002283 

Iteduction  in  diameter  at  point  of  mptore do 104 

Jteductiou  in  area  after  rapture,  per  centum  of  original  section hX5 

Position  of  rupture at  middle  of  atem 

Character  of  broken  surfisoe granular;  silky  center 

Elongation  of  Inch  sectioM ".06,  ".06,  ".15,  ".20%  ".07,  ".U7 


TESTS   OF  IRON,  STEEL,  AND    OTHER  ^UTERIALS. 
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^  No,  3526. 

'^^^etinnal  area^  .25  sqaare  inch. 


Appiied  loads. 


J. 


-  eaa 
och. 


St 
c 


per  ijicli. 


J^^cA. 


.000X50 
.€KK>317 


^  000817 
.  OOO0<83 
.€>0115« 
.  OO 13 1.7 
.  001.'467 
«  001G50 
.  001817 
.  <K>1890 
.  OOIOOO 

.  001983 
.  OO0O33 
.00^083 

_  002:1  e7 

^  0022S33 
.  OOl23dO 
^  002467 
.  002650 
.  OOt28SO 
.  CK>31  17 
. 00375tt 
.004083 
.  OOS4S3SS 

.ooeoes 
.ooeooo 

.  0001  17 
.  010900 
.01X850 

.oiazoo 

.0144e7 

010033 

.  017633 

.  oiaii'y 

O2OT00 

.o^a*i'7 
.024333 
.  O2<oeoo 

.O.280OO 
.030««7 
.  0333 
.0358 


\ 


.0500 

.0550 
.0067 


Saooeflsiye 
elongation 
perlnch. 


Ituk. 
0. 
.000150 
.000167 
.000106 
.000107 
.000167 
.000166 
.000167 
.000167 
.000150 
.000183 
.000167 
.000088 


Permanent 
eet 


.000038 
.OOOOSO 
.000050 
.000060    I 
.000084    < 
.000066 

.000117  ;. 

.000U7    1 

.000183 

.000200     . 

.000287    i 

.000633    I 

.000833    t 

.001050 

.001050    ! 

.  001317 

.001117 

.001383 

.001356 

.001350 

.001267 

.001566 

.001600 

.001484 

.001583 

.001717 

.  001916 

.002167 

.002000 

.002167 

.003683 

.0026 

.0025 

.0067 

.0050 

.0050 

.0117 

.0216 


Jneh. 


SncoeMive 

permanent 

set 


Jneh, 


Bemarlra. 


Initial  load. 


Elaetio  limit. 


Tensile  etrength. 


General  summary. 

^, n^-*— —^K-BM-^otEar©  inolio*' original  eeotlon pounds..  122.000 

'fi^fiS^SS^^^^  ^  ori^seotion ^.do....    63.000 

^  "™T^?t^SiS«r  T^pwire  inch-.    0.1217 

ffSSSStiwa*  point  of  raptare  do 094 

ktetHraTafter  rapture,  per  oentom  of  original  section 30.6 

L^  r«i»t»xe 2".e5  from  neck 

rof  Vwokea ettrfi^oe grannlar;  silkv center 

To€«^  aeetioiis ".07,  ".10,  ".12,  ".24*  'U2,  ".08 


\ 


230  TESTS    OF    IRON^  STEEL,  AND    OTHER    MATERIALS. 

TBIBD  MOOP  Vi. 

No.  3631. 
Marks,  ^^i?" 
Diameter,  '^664. 
Sectional  area,  .25  sqaare  iDcli. 


AppUed  loads. 

"^cr 

SaooMsive 
perinoh. 

Mt. 

Snooemive 

1 

Total. 

P6r  SQiuffe 
incn. 

Bemarks. 

Pounds. 
250 
1,250 
2,600 
3,760 
5.000 
0.250 
7,500 
8.750 
10,000 
11,260 
12.500 
12,750 
13,000 
13.250 
13.600 
18,750 
14,000 
14,250 
14.600 
14,760 
16,000 
16,260 
15,600 
16,750 
16.000 
16,250 
16.500 
17,000 
17,500 
18.000 
18,500 
19.000 
19,500 
20.000 
20,500 
21,000 
21,600 
22,000 
22.500 
23,000 
23.500 
24.000 
S4.500 
26.000 
26,500 
26,000 
26,500 
27,000 
27  500 
28,000 
28.600 
29,000 
29,300 

Pounds. 
1,000 
5,000 
10,000 
16.000 
20,000 
25,000 
30.000 
36,000 
40,000 
45,000 
50,000 
61.000 
52,000 
i>3.000 
54,000 
55.000 
56,000 
57.000 
58,000 
59.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
04.000 
96,000 
•8,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
114,000 
116,000 
117, 620 

Inch. 
0. 

.000133 
.000300 
.000467 
.000638 
.000783 
.000933 
.001100 
.001283 
.001433 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001883 
.001917 
.001967 
.002000 
.002088 
.002160 
.002300 
.002467 
.002717 
.003500 
.004500 
.006000 
.007333 
.008667 
.010000 
.011500 
.013167 
.014833 
.016167 
.017667 
.019300 
.021333 
.023167 
.024838 
.027000 
.029333 
.0333 
.0358 
.0400 
.0433 
.0467 
.0533 
.0617 
.0733 
.1017 

Tneh. 
0. 
.000133 
.000167 
.000167 
.000166 
.000160 
.000150 
.000167 
.000183 
.000150 
.600167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000083 
.000033 
.000050 
.000034 
.000050 
.000033 
.000083 
.000067 
.000150 
.000167 
.000260 
.000783 
.001000 
.001500 
,001333 
.001334 
.001333 
.001600 
.001667 
.001666 
.001334 
.001500 
.001833 
.001833 
.001834 
.001666 
.002107 
.002333 
.003967 
.0026 
.0042 
.0038 
.0034 
.0066 
.0084 
.0116 
.0284 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

1 
Initial  load.                        | 

EbMtin  limit. 

' 

j 

\ 

1 
Teniiile  strengtli. 

General  sitmmary. 

Tensile  strength  per  square  inch  oforifrinal  section pounds..   117,520 

Elastic  limit  per  HQuare  inch  of  original  section do  ...     61,000 

Elongation  per  inch  after  rupture Inch..     0.1383 

Elongation  per  inch  under  strain  at  elasticlimit do 00200i> 

Reduction  in  diameter  at  point  of  rupture  ....  do 104 

Keductton  in  area  after  rupturn,  per  centnm  of  original  section 33.  5 

Position  Of  rupture at  middle  of  ateni 

Character  of  broken  surface granular ;  silky  center 

Elongation  of  inch  sections ".09,  ".10,  ".20*,  ".19* ,  ".  10.  ".oO 
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TESTS    OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 
No.  3632. 

I  >iameter,  ".564. 

^^€^ctioujil  area,  .25  square  incb. 
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Applied  IomU. 


TvCaL 


EloDjcation 
p«»r  inch. 


Soccenive 
elonfi:at1on 
I>er  inch. 


.  0367 
.0417 
.0450 
.0600 
.0583 
.0717 
.0017 


Inch, 
0. 

.000167 
.OOO'JOO 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.000133 
.000033 
.000017 
.000050 
.000033 
.000050 
.000034 
.000033 
.000100 
.000067 
.000050 
.000066 
.000117 
.000100 
.  000250 
.000533 
.001334 
.001500 
.001500 
.001666 
.  OOL.'^OO 
.001667 
.001500 
.001833 
.001667 
.001667 
.002000 
.001833 
.002167 
.002333 
. 002167 
.003166 
.003867 
.0050 
.0033 
.0050 
.0083 
.0134 
.0200 


Permanont 

Mt 


Inch. 
0. 

.000038 
.000033 
.000083 
.000033 
.000033 
.000033 
.000038 
.000033 


6iicce8.sive 

perroaneint 

set. 


Inch. 
0. 

.000033 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

•r— ^t^  .*^»<r«K  «M-r  flouare  incb  of  original  section pounds..  117,040 

^^S^?:^S?i^"l»«»»  of  origin  J«ctlo« do      .    63  000 

ww,^»^Li^imM»  after  riiptiire  ^....  mob..    0.1100 

^:^^^^r"^^-rn^n^t^^^iM^r^it do 002050 

SSSiMTkVBAiametcpratpoint.of  rapture.... do....        .114 

K«d«clioaimaT«*  after  ruptnre.  per  centum  of  original  section ^6.4 

PM^notniptare ".60  from  middle  of  stem 

Cwl^tnof  Mkenuirfaee .granular;  silky  center 

^^^^Jofl2S2aStai8 ".07,  ".dC "27*.  "09,  ".09,  ".06 


232  TESTS   OP   IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  3533. 

Marks,  \?;S* 

Diameter,  ".5G4. 

Sectional  area,  .2ft  square  incli. 


m 


1 


Applied  loads. 


Total. 


r<mnd*. 
250 
1,260 
2.  r>oo 

3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 

13,  760 

14,  OUO 
14. 250 
14,  500 
14.  750 
15,000 
15, 250 
15, 500 
15.750 
10.000 
16. 250 
16,500 
17, 000 
17,500 
18, 000 
18.500 
19,000 
IP.  500 
20,000 
20,500 
21,000 
21,500 
22. 000 

22,  500 
23.000 

23,  500 
24.000 

24,  500 
25,000 
25,500 
26.000 
26.500 
27,000 
27.  500 
28,000 
28,500 
29,000 
29,220 


Per  Hqnare 
inch. 


Pounda. 

1,000 

5,000 

10,000 

15.000 

20. 000 

25,000 

80.000 

35.000 

40,000 

45.000 

50,000 

56.000 

66,000 

57.000 

58.000 

59,  000 

60,000 

61,000 

62. 000 

03.000 

64,000 

06,000 

66.000 

68,000 

70.000 

72,000 

74.000 

76. 000 

7H.  000 

80.000 

82,  OiK) 

84.000 

86, 000 

88,000 

90,000 

92,000 

94,000 

06. 000 

98.000 

100,000 

102, 000 

lot,  000 

106,000 

108,000 

110, 000 

112,000 

114,000 

116, 000 

116,880 


vix.n».»f;»>.  Successive 
^"Sf^"»^  elongation 
per  inch.    |  pe/inch. 


Inch. 
0. 
.  000133 


.000450 

.000600 

.000767 

.000933 

.001083 

.001250 

.001400 

. 001567 

.  001733 

.001767 

.001800 

.  001850 

.001883 

.001933 

.002000 

.002050 

.002138 

. 002233 

. 002307 

.002600 

.003133 

.004133 

.  00.53 13 

.006667 

.008167 

.009500 

.011000 

.012333 

.014000 

.015500 

.  017000 

.  018&33 

.020500 

.  022333 

.  024333 

.026667 

.028833 

.0317 

.0350 

.0383 

.0417 

.0483 

.0567 

.0617 

.0750 

.0967 


0. 


Ineh. 

I. 

.000133 

.000150 

.000167 

.000150 

.000167 

.000166 

.000150 

.  000167 

. 000150 

.000167 

.000166 

. 000034 

.000033 

.000060 

. 0U0033 

.000050 

.000067 

.000060 

.0QP083 

. 000100 

.000134 

.000233 

.000538 

. 001000 

.001200 

. 001334 

.001500 

.001333 

.  00L500 

.  001333 

.001667 

.001500 

. 001500 

.001833 

.001667 

.001833 

.002000 

.0023;i4 

.002166 

.002867 

.0033 

.0033 

.0034 

.0066 

.0084 

.0050 

.0133 

.0217 


Permanent 
set. 


Inch. 


SnccessiTe 

permanent 

set. 


Inch. 


Remarks. 


Initial  loail. 


Elastic  limit 


Tensile  strength. 


General  aummary. 

Tensile  strenj^h  per  Hquaro  incli  of  original  section ponnds. .  110,  SSQ 

Elastic  limit  per  square  in<;h  of  orijiinul  H«>ction do.    ..    62,000 

Elongation  per  lucli  after  niptnre         inch..    0  II^OO 

Elongation  per  inch  uudtr  strain  at  elastic  limit do 002i^ 

Redaction  in  diameter  at  point  of  mptnre do 104 

Reduction  in  area  aft<»r  ruptnre,  per  centnm  of  original  section ^3.6 

Position  of  nipture 1  ".75  from  neck 

Character  of  broken  sarfaco grannlar;  silkv  center 

Elongation  of  inch  sections ".11,  ".27*,'M3,  ".10,  ".09,    .08 


w 


I 


III 

'I 


^/'fcr/t 


^^U2i2*6e 


N-  -        Zo.^S 
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TESTS   OF   IRON,  STEEL,  AND    OTHfcR    MATERIALS. 
soor  C\. 

No.  3518. 
Mark8,  ^5fi,? 
Diameter,  ^\5G5. 
Sectional  area,  .25  square  inch. 


23a 


^i.j»plied  loat*1». 


1 


£longatioD 


<  Succoaaive 


Tofj/. 


1.25:* 
3,75#     / 

8. 7;k» 

12.500 

UW>0 

14,'iyo 
14,750 

is.aijo 

15,230 
15,  WO 
15,750 
I6.t«0 
16. -3 
ISlSCO 
1T;>»D 
jT.MC 
••,"*»   , 

1«.«':'0 
19.  SCO    ! 

rf.M'O  • 

2Q,A«    i 

::.♦•{» 
r:>JO 

i;isw  • 

2»,o» 

24.50«    > 

*»«  1 

•7.oe»> 
?*.*.*» 


inch. 


^rKrh      elongation 
per  Inch.      «^-'S«^h. 


I.CKIO 
5,  OOO 
lO.  OOO 
15.  <K>0 
2W.  OOO 
L*5;  CMH> 

:i5.  OOO 

40.  fKK> 
4;\  CKW* 
oO,  IK>0 

51.  noo 

52.  01»0 
53,000 
r»«.  <kOO 

53.  OOO 

56.  OOO 

57,  OOO 
5t^4X»0 
50.  OOO 

60,  OOO 

61,  GCK> 

62,  CH>0 
«3,  UOO 
at,  OOO 
65.  OOO 
66,000 
6H,(M>0 
70,  OOO 
72,  OOO 
74.  OOO 
76,000 
78,000 
80.  bOO 

84.  OOO 
»«.  OOO 
^-<,  OOO 
9U.  OOO 
«-»,  OOO 
94.  OOO 
96,0*K> 

oaooo 

lOU,  OOO 

lin>,  OOO 
104,000 
106,04'<O 
lOH.  <-<H> 

110,  o*jo 
112.  t'oe 

114.  OOO 

1 15.  O-iO 


o. 

.000083 
.000267 
.O00&33 
.O00S83 
.000750 
.  000917 
.001067 
.  001250 
.  O01417 
.001600 
.O01633 
.  O01667 
.  O01683 
.  O01717 
.  001767 
.  OO1800 
.  O01833 
.001867 
.  O0I917 
.  OOI067 
.O02033 
.  O02083 
.002160 
.  002300 
.©02517 
.  O02O17 

.  oo:uioo 

.  0051 17 
.  00C667 

.  ooeooo 

.O0O500 
.010900 
.  012300 
.  013767 
.  015283 
.  016833 
. OI80OO 
.020217 
.022107 
.023833 
.  025933 
.  028133 
.  0317 
.0342 
.0307 


.0460 

.  o:>oo 

.  05fi7 
.0<i83 
.  iOOO 


per  incb. 


Permanent 

Mt. 


Inch, 
0. 
.000083 
.000184 

.oooiew 

.000150 
.000167 
.000167 
.000150 
.000183 
.000167 
.000183 
.000033 
.000034 
.000016 
.000034 
.000050 
.000033 


.000034 
.000050 
.000050 
.000066 
.000050 
.000067 
.000150 
.000217 
.000400 


.001317 

.001550 

.001333 

.001500 

.  0  )1400 

.001400 

.001467 

.  001516 

.001550 

.0O1G67 

.001717 

.001050 

.001666 

.  002100 

.002200 

.003567 

.0<»25 

.0025 

.0033 

.0050 

.  Oi).>0 

.0067 

.0016 

.0317 


hieh. 

0. 

0. 

0. 

0. 

-. 000017 
-.000017 
-.000033 
— .  000033 
—.000038 


SnoceeeWe 
permanent 


Iwik 


—.000017 

0. 
—.000016 

0. 

0. 


Remarka. 


Initial  luad. 


Elastic  limit 


.'  Tensile  strengtl). 


General  summary. 


T^TMiVMr^ngth  per  aqiiftr<^iDS''«f«"{5inal  section ponnds. 

EtiA«i^ViraUm;T*«^xiar«  inch  olorljfiual  section <lo 

F.l..u7a'-ni«^r  im-U  mfi  or  rupture      ......     iiiih. 

£|.«B-dXVuc  prr  inch  un«I«r  «»l.rajn  at  olaatic  limit do     . 

lU^uTctMn  In  aiam«>t«r  A.t  point  of  rupture.   ...........  ^.. do... 

Jl*-4.nc:t.k»B  m  area  after  j-npturo,  per  centum  of  original  section :{6.4 

P'MiiitoQ  «f  Titpttin* '.80  from  nock 

^iZ^x^rmtxtT  «r  b«oki-u  icurfaro silky,  interspersed  with  grannlatton  at  the  circuriif eronce 

^  konacfaac-ctioiiA ".26*,  ".12,  ".10.  ".11,  Ml,  ".10 


115,020 
G.').  000 
0. 1333 

.0021511 
.115 


\ 


234  TESTS    OF   IRON,    8TEFX,    AND    OTHER   MATERIALS. 

No.  3519. 

Marks,  ]S?:,% 

Diameter,  ".5G5. 

Sectional  area,  .25  square  inch. 


Applied  liMda. 

Total. 

Peraqaare 
inch. 

Pttund*. 

Poundg. 

250 

1,000 

1.250 

5.000 

2,500 

10,000 

3,760 

15.000 

5,000 

20.000 

0,230 

25,000 

7,600 

30,000 

8,750 

35.000 

10,000 

40,000 

11,250 

45.000 

12,500 

50,000 

18,750 

56.000 

14,000 

56.000 

14,250 

57.000 

14,500 

58,000 

14.750 

59,000 

15,000 

00,000 

15,250 

01,000 

15,500 

62,000 

15,750 

63,000 

10,000 

64.000 

16,500 

66.000 

17,000 

68,000 

17,500 

70.000 

18,000 

72,000 

18.500 

74.000 

10.000 

76.000 

19,500 

78,000 

20,000 

80,000 

20.500 

82,000 

21,000 

84.000 

21.500 

86.000 

22,000    . 

88,000 

22,500 

90,000 

23,000 

92,000 

23,500 

94,000 

24,000 

96,000 

24.600 

98.000 

25,000 

100,000 

25.600 

102,000 

26,000 

104,000 

26,500 

106.000 

27.000 

108,000 

27. 5011 

110.000 

28,000 

112,000 

Elongation 
pijr  inch. 


lack. 
0. 

.000150 
.  00O317 
.000483 
.000667 
.000833 
.  001017 
.001167 
.001333 
.001500 
.001667 
.001833 
.001867 
.001917 
.001983 
.002017 
.002100 
.002383 
.  003167 
.003700 
.004333 
.005750 
.007200 
.008417 


.011250 

.012533 

.014083 

.015667 

.017167 

.  0187W) 

.  020417 

.  022167 

.024050 

.  026417 

. 028176 

.0317 

.0342 

.0367 

.0400 

.0450 

.0500 

.0567 

.0683 

.0967 


Suooeeaive 
elongation 
per  inch. 


Inch. 
0. 
.000150 
.000167 
.000166 
.000184 
.000166 
.000184 
.  000150 
.000166 
.000167 
.000167 
.000166 
.000034 
.000050 
.00(;0G6 
.000034 
.000083 
.000283 
.000784 
.000533 
.000633 
.001417 
.001450 
.001217 
.001516 
.001317 
.001283 
.001550 
.  001.584 
.001500 
.001533 
.001717 
.001750 
.001883 
.002367 
.002050 
.003233 
.0025 
.0025 
.0033 
.0050 
.0050 
.0467 
.0116 


Permanent 
set 


Saodessive 

permanent 

set 


Kemarka. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


IfU^h. 


Initial  load. 


Ehy«tic  limit. 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  112,000 

ElMtic  limit  j>er  square  inch  of  originnf  section do  ...    60. 000 

Elongation  p«.!r  inch  after  rupturrj     inch..     0.  J 417 

Elongation  per  inch  under  strain  at  elastic  limit do 0021U(» 

Bednctionindiameter  at  point  of  rapture  do —        .  135 

Rednction  in  area  after  rupture,  per  contnm  of  original  section 41.9 

Position  of  rupture 3". 25  from  neck 

Character  of  broken  surface ailkv 

Klungation  of  inch  seotions ".08.  ".10.  ".16,  ".30*,  "12.  ".09 
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No.  3520. 
Marks,  i«5;& 
Diameter,  "JStio. 
Sectiooal  area,  .25  square  iucb. 


Elonntion 
peruich. 

StioceMiTe 

PenDaoent 
Bet. 

Succesflive 

permanent 

set. 

Bemarks. 

T<^     '^•'i^S^ 

eloDMtion 
perinoh. 

1  TwmdM.  \    Ptmndg. 

\         SO    '          1.000 

,      1.350              5,000 

2.500            10  000 

Inch. 
0. 

.000133 

.000300 

.000450 

.000633 

.000800 

.000067 

.001133 

.001300 

.001467 

.001633 

.001800 

.001833 

.001683 

.001'.  67 

.002050 

.002417 

.003300 

.004667 

.006000 

.00T267 

.006583 

.009950 

.011167 

.012700 

.014167 

.015667 

.017217 

.018667 

.020583 

.022350 

.024:t33 

.026417 

.028500 

.0317 

.0342 

.0367 

.MOO 

.0450 

.0500 

.0560 

.0683 

.1000 

Inch, 
0. 

.000133 
.000167 
.000150 
.000183 
.000167 
.000167 
.000166 
.600167 
.000167 
.000166 
.000167 
.000033 
.000050 
.000084 
.000083 
.000367 
.000883 
.001367 
.001333 
.001267 
.001206 
.001417 
.001217 
.001533 
.001467 
.001500 
.001550 
.001450 
.001916 
.001767 
.001083 

.002083 

.0032 

.0025 

.0025 

.0033 

.0050 

.0050 

.0050 

.0133 

.0317 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh, 
0. 

Initial  load. 
Blastie  limit. 

Tensile  strength. 

!      3,750    ,        15.000 
5.000               90  AtM 

«,2» 
7.300 

2S.O0O 
30,000 
35,000 
40,000 
45,000 
SQL  000 
55.000 
56,000 
57,000 
58.000 
50,000 
80.000 
82,000 
«4  000 

8,730 

1  iioot 

'    11,250 

iisoo 

1  mrso 

ll.Olt 

1    li2M 

14  MO 

U750 

15.000 

15.  sn 

ii«o 

16,500    ■        861,000 
i:,MO    >        68,000 
i:.5v0              70.000 

ia,ooo 

l<i,500 

72,000 
74,000 
76,000 

78.000 
80.000 
82,000 
84,000 
88.000 
8H  OOO 

i^noo 

11500 

».(H» 

3»,50O 

21.  MO 

21.  UO 

'  r,«oo 

LtSM    '        00.000 

23,«0    .        flfi.000 

22,500 

»4,00O 
•6,000 
06.000 
100,000 
101 000 
104,000 
106,000 
lO^.OOO 
110,000 
111.960 



H.ii« 

.   XaOO 

1    2^000 

1  a.aoo 



acoQi 

98,300 

27.100 

27.S00 

27.  «• 

General  summary^ 

Tank  Mrcactli  per  eqnare  inch  of  origina]  aeotion ponnda..  111,960 

Ctttieltaitpereqaareinchoforiglnaraeotion do 57,000 

n<mntino  per  iach  after  laptnre inch. .    0. 1367 

Qncttiea  per  inch  under  atraiD  at  elaatio  limit do 001883 

UactioB  ia  diameter  at  point  of  raptare do 135 

Moetiea  in  area  after  rapture,  per  centam  of  original  aeotion 41.9 

PoflticBorraptare 3'U6  from  neck 

9»ncicr  ef  broken  aarfaoe Bilhy 

t  of  Inch  aeetions ".07,  ".09,  ".13,  ".30*,  ".13,  ".Iq 


^>* 


236  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

Ko.  3521. 

Marks,  JJ*-,,*^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 

Elongatioii 

TotftL 

Per  square 
inch. 

per  inch. 

Pound  u 

Poundf. 

Inch, 

250 

1,000 

6. 

1,250 

6,000 

.000150 

2,500 

10,000 

.000317 

3,750 

16^000 

.000500 

6,000 

20,000 

.000667 

6,250 

25,000 

.000833 

7,600 

30,000 

.001017 

8,750 

35,000 

.001183 

10,000 

40,000 

.001360 

11,250 

45,000 

.001517 

12,500 

50,000 

.001700 

13,750 

55,000 

.001860 

14,000 

66,000 

.001888 

14,250 

67,000 

.001917 

M,600 

58,000 

.601950 

14, 750 

59,000 

.002017 

15,000 

60,000 

.002050 
.002117 

15,250 

61,000 

15,500 

62,000 

.002200 

15,750 

63,000 

.002233 

16,000 

64,000 

.002383 

16,250 

65, 000 

.002583 

16,500 

66.000 

.002750 

17,000 

68.000 

.003667 

17.500 

70,000 

.004700 

18,000 

72,000 

.000017 

18,500 

74,000 

.007433 

19.000 

76,000 

.003833 

19,500 

78,000 

.010288 

20,000 

80,000 

.  011700 

20,600 

82,000 

.013083 

21,000 

84,000 

.014583 

21, 500 

86,000 

.016133 

22.000 

88,000 

.017583 

22,500 

90.000 

. 019250 

23,000 

92.000 

.021000 

23, 600 

94,000 

.022967 

24,000 

96.000 

.025167 

24.  too 

98,000 

.  027133 

25, 000 

100,000 

.0300 

25.500 

102,  000 

.0325 

28,000 

104,000 

.0350 

26.500 

106, 000 

.0375 

27,000 

108,000 

.0417 

27,500 

110,000 

.0467 

28,000 

112, 000 

.0517 

28,500 

114,000 

.0617 

29,000 

116.000 

.0750 

29,220 

116,880 

.0983 

Saooe»8lTe 
elongation 
per  inch. 


0. 

.000160 
.000167 
.000183 
.000167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000188 
.000160 
.000038 
.000034 
.000033 
.000067 
.000033 
.000067 
.000083 
.000038 
.000150 
.000200 
.000167 
.000917 
.001033 
.001317 
.001416 
.001400 
.001450 
.001417 
.001383 
.001500 
.001560 
.001450 
.001667 
.001750 
.001967 
.002200 
.001966 
.002867 
.0025 
.0026 
.0025 
.0042 
.0050 
.0050 
.0100 
.0133 
.0233 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000038 


SnccesslTe 

permanent 

set. 


IfUh. 


.000088 


Semarks. 


Initial  load. 


Elastic  limit. 


Tensile  strencth. 


General  summary. 

Tensile  strcn^tli  per  sqnareincli  of  original  section pounds. 

Blastic  limit  per  saaare  inch  of  oripnal  section do  - . . 

Elongation  per  inen  after  luptare inch . 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do    . 

Reduction  in  area  after  raptore,  per  centnm  of  original  section. 


110,880 
63,000 

0.  im 

.002233 
.104 
33.5 

Position  of  rapture    .' * .T ''.90  from  neck 

Character  of  brolven  surface granular;  sUkv  center 

Blongation  of  inch  sections ".28*,  ".14.  ".10,  ".09, 'MO,  ".08 


VI 
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Marks,  SS.^ 

Diameter,  '^564. 

Sectional  area,  .25  square  iuch. 


AppUed  loads. 


TouL 


Elonntk 
permoh, 


btion 


Pcraoiwrei   P**" 


i.ai  . 

ISM  ' 

3.750  , 

5.M0  I 
•.2» 

7,5N 

RTM  , 

10.  m  ' 

mso  I 

IZSM 
U7M 
UNO    • 

u.ao 

1I.730 

15.  NO 

1S.T3P 

i«.m  i 

i«.2S0 

16.  M5 

17  m 

17.  MO 
1>M0 
IBlSIO 

laieoo 

11500 

ae.ooo 

3»500 
21.  S« 
'J3.S00 

:i.S0O 

24.  UK 

:s.oco 

2i««    > 
XSM    , 

37,200    I 

a.  090 

38.SOO 

a.iao 


1,000 

S.00O 
10,000 
15,000 
20.000 
25,000 
80,000 
35.000 
40,000 
45.000  t 
50.000  I 
55.000     ' 

50.000    : 

57,000  ' 

58.000  I 
50,000 

00,000  i 

01,000  I 

02,000  : 
03,000 

61.000  . 
05.000 

00.000  I 

68.000  I 

70,000  ; 

72,000     , 
74,000 
70.000 
7SL00O 
80.000 
10,000 
84.000 
M.00O     ; 
ft^.OOO    I 
90.000     < 
9(2.000 
04.000     , 
96.000     I 
98.000 
100,000 
102,000 
104.000 
lfi6,000 
108,000 
U0,000 
112,000 
114,000 
116.000 

uflwTao 


Inch, 
9, 
.000133 


.000467 
.000633 
.000800 
.000967 
.001150 
.001800 
.001467 
.001638 
.001800 
.001833 
.001883 
.001938 
.001967 


.002067 
.002133 
.002167 
.002317 
.002467 
.00266/ 
.003400 
.004300 
.005563 
.006917 


.009783 

.011250 

.012633 

.014000 

.015438 

.OV7083 

.018700 

.020467 

.022267 

.024250 

.026417 

.028583 

.0308 

.0333 

.0967 

.0400 

.0450 

.0500 

.0600 

.0700 

.0050 


SneceisiTe 
elonsAtioB 
permoh. 


PermAnent 


Inch. 
0. 

.000138 
.000167 
.000167 
.000166 
.000167 
.000167 
.000183 
.000160 
.000167 
.000106 
.000167 
.000033 
.000050 
.000060 
.000034 


.000067 
.000066 

.000034 

.000160 

.000150 

.000200 

.000733 

.000900 

.001283 

.001334 

.  001416 

.001450 

.001467 

.001883 

.001267 

.001433 

.001650 

. 001617 

.001767 

.001800 

.001983 

.002167 

.002106 

.002217 

.0025 

.0084 

.0033 

.0050 

.0050 

.0100 

.0100 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SvooeMive 
pennanent 


BemArks. 


Initial  load. 


Slastio  limit. 


Tentile  strength. 


General  summary, 

r«Ml«  itreocth  per  eqnare  inch  of  orieioal  seoUon .ponnds..  116,720 

KUaticlaBltperaqnare  Inch  of  original  oeoUoa do....    63.000 

Kktt^rttoB  per  inch  after  rapture inch..    0.1250 

)3«ptfioii  per  ineh  under  atrain  at  elastio  limit do 002167 

RMunifqk  ia  diameter  at  point  of  mptoze do 114 

IicdoetioB  hi  area  altermptore.  per  oentam  of  original  aection 36.4 

PvMtMBornipiate   2"  from  neck 

CkMacterofbiokan  anrfiMe grannlar;  ailky  center 

Beaxathmerinebaeetioiis , ",09,  "So*.  ".13, 'MO.  ".08,  "06 


i 


i     i 

1  '    !i 
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No.  3523. 

Diameter,  ''.564. 

Sectional  area,  .25  square  iuch. 


Applied  loads. 


TotAl. 


Poundg. 
250 
1,250 
2.500 
3,750 
5,000 
6, 250 
7.600 
8.  750 
10,000 
11.250 
12,500 
13,750 
14,000 
14, 250 
14,500 
14,  750 
15.000 
15,250 
15,500 
16,000 
16.500 
17,000 
17.500 
18,000 
18,600 
19,000 
10.500 
-20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
25,000 
25.500 
26,000 
26.500 
27.000 
27,500 
28,000 
28,500 
28,840 


PerMioare 
incD. 


Poundi. 
1,000 
5.000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55.000 
56,000 
57,000 
58.000 
59.000 
60,000 
61.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
KO.OOO 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94.000 
06,000 
98.000 
100,000 
102, 000 
104,000 
106,000 
108, 000 
110,000 
112,000 
114,000 
115,360 


Elongation 
per  Inch. 


Inch. 
0. 

,000133 

.000300 

.000483 

.000633 

.000800 

.000967 

.001133 

.001300 

.001467 

.001633 

.001800 

.001833 

.001867 

.001983 

.  002033 

.002183 

.002350 

.002583 

.003200 

.004017 

.005050 

.006333 

.007750 

.009017 

.010250 

.011500 

.012800 

.  014250 

.015950 

.  017417 

.018860 

.020583 

.022333 

.024167 

.026117 

.028200 

.0317 

.0333 

.0:)58 

.0383 

.0450 

.0500 

.0550 

.0683 

.0883 


SncoeMive 
eloneation 
per  inch. 


Permanent 
set. 


I 


Inch. 
0. 

.000183 
.000167 
.000183 
.000150 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.  000167 
.000033 
.000034 
.000116 
.000050 
.000150 
.000107 
.000233 
.000dl7 
.000817 
.001033 
.001283 
.  001417 
.001267 
.001233 
.001250 
. 001300 
.001450 
.001700 
.001467 
.001433 
.0017^3 
.001750 
.  001834 
.OOlOfK) 
.  002083 
.0035 
.0016 
.0025 
.0025 
.0067 
.0050 
.0050 
.0133 
.0200 


Ineh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnoceaaiTe 

permanent 

act. 


Inch, 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  Htrongth. 


General  summary. 

Tensile  ntrength  per  sqitai'e  inch  oforipnal  Hcction pounds..   115.360 

Elastic  limit  por  mmare  inch  of  original  section do HI, 000 

Elongation  per  incii  alter  ruptnre inch..    0.1300 

Elongation  per  inch  under  strain  at  elastic  limit do 001867 

Kcxluction  in  diameter  nt  point  of  rupture do Ui 

Kcdnction  in  ar^a  after  rupture,  per  centum  of  original  section 86.4 

Position  of  niptnro 2".80  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections , ".09,  ".11,  'MO,".28V".11,".OI 


Jb7^in^i5:M)r  J^res^stvre^  Gca^e*^. 


.  .  z^^. 

J>^ 

\. 


^<f 


yo 


0 


-70 
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F0BGING8  FOR  VBESSUEE  GAUGES. 
'  No.  3546. 


Marks,  ^i^ 

Diameter,  ^^505. 

Sectional  area,  .20  square  iuch. 


Appfied  iMda. 


TouL 


Pwdf 

300' 

i.dM 

3.t<00 
4.000 
3.00U 
6.0O0 
7.000 

aooo 

«,oeo 

10r«0 
11.000 
11,200 

n.4ou 
II.  »o 

11  t«0 
12.000 
IZ'JOO 

12  400 
12. '600 
12.800 
13.000 
13,200 
UOOO 
14  (lOO 
'.4  400 
li  800 
15.200 
i3.«00 

i&ooo 

!6,400 

1C80(» 
17.300 
17.000 
\¥  0iM» 
IK  400 
K8(.i0 
W.2C0 
I1L6i« 
'y*.  uoo 

21141* 
21, 2» 

:L«to 

22.000 

21400 


nooo 

M.000 
34.800 
SSkflOO 

aa.380 


Per  aq  Hare 


eraqa 
inch. 


Pound*. 
1.000 
5,0110 
10.000 
15,000 
20.000 
25,000 
30.000 
35.000 
40.  COO 
45.000 
50.000 
55.000 
56.0V0 
57,000 
58,000 
50.000 
00,000 
61.000 
02.000 
63,000 
64,000 
65.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
K2.000 
84,000 
86.000 
88,000 
90.000 
02,000 
»l,000 
06.000 
96,000 
100.  OOO 
102,000 
104,000 
106.000 
106.000 
110.  000 
112,000 
114,000 
U6.  000 
118,000 
120,000 
124,000 
128,000 
131,900 


SaongatioD 
per  inch. 


Inch. 
0. 
.000100 
.000250 
.000400 
.000550 
.000700 
.000900 
.001050 
.001250 
.001400 
.001600 
.001K50 
.001850 
.001900 
.001050 
.001050 
.002000 
.002050 
.002050 
.004000 
.006500 
.007000 
.007260 
.008000 
.009000 
.009750 
.010550 
.011500 
.012350 
.  013150 
.014100 
.016150 
.016250 
.017350 
.018250 
.019200 
.020360 
.021600 
.022^ 
.024150 
.025600 
.027100 
.028900 

.o:mmoo 

.031900 

.033900 

.035650 

.038100 

.040750 

.043650 

.0500 

.0600 

.1200 


perincb.   I        ^^     *  set. 


R<)iiiArki>. 


Ituh. 

0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000200 
.000250 

0. 
.000050 
.000050 

0. 

.000060 
.000050 

0. 

.002550 
.001900 
.000500 
.000250 
.000750 
.001000 
.000750 
.000800 
.000950 
.000850 
.000800 
.000950 
.001050 
.001100 
.OOllOO 
.000900 
.00005C 
.001150 
.001250 
.001250 
.001300 
.001450 
.001500 
.001800 
.001700 
.OOLLOO 
.002000 
.001750 
.002450 
.002650 
.002900 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.0100 
.0600 


Inch. 
0.      I  Initial  load. 


Blaatio  limit 


Tensile  strength. 


131.900 
62.000 
0.1150 


General  summary. 

T«is9e rtrencch  per  aquara  inch  of  oriional  nection pounds.. 

HA«iclJBitp«r«qiiare  inch  of  original  section  do 

SQ«K«tlctt  per  inch  after  mptare inch.. 

BopsttioB  per  inch  nnder  strain  at  elastic  limit do 

Kediu-tiMi  in  diameter  at  point  of  rupture do 035 

KHlactHni  in  area  after  rupture,  per  centum  of  original  section 13.2 

H^j^^o'raptiCTe....^ l'M3  from  neck 

Luaneter  of  broken  surnoe granular,  radiating  from  a  dull  spot  at  the  olronmferenod 

rinehoeclioiw..,, , „ „.,, ,„ , „.,,,.,., »,,.-.. "43*t'MQ 
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No.  762. 
Marks,  ^^ 
Length,  4''. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

Compres- 

eion  per 

incb. 

Sncceeaive 
compres- 
sion per 
inch. 

Permanent 
set. 

Saccesaire 

permanent 

set. 

Remarks. 

Total. 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,600 
l.'S.OOO 
17,  500 
20,000 
22,500 
25.000 
27,  .'VOO 
30,000 
32,  500 
31,000 
31,500 
32.000 
32, 500 
33,000 
33,500 
34,000 
34. 500 
35.000 
68,980 

Per  sqoAre 
inch. 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45, 000 
50.  000 
55.000 
60,000 
65,000 
62,000 
63,000 
64,000 
65.000 
66.000 
67, 000 
68,000 
69,000 
70.  COO 
137,960 

Inch. 
0. 

.000067 
.000167 
.000267 
.000400 
.000500 
.000667 
.000833 
.000967 
.001133 
.001300 
.001500 
.001667 
.001900 
.004767 
.005000 
.005367 
.006233 
.006833 
.007067 
.007333 
.007667 
.008067 

Inch. 
0. 

.000067 
.000100 
.000100 
.000133 
.000100 
.000167 
.000166 
.000134 
.000166 
.000167 
.000200 
.000167 
.000233 
.002867 
.000233 
.000367 
.000866 
.000600 
.000234 
.000266 
.000334 
.000400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

Ultimate  strength. 

(General  aummary. 

£la.Htic  limit  per  square  inch  of  original  section ponnds..      65,000 

Compression  per  inch  oxkder  stress  at  elastic  limit inch..  0. 001900 

Ultimate  strength  per  sqaare  inch  of  original  section ponnds..    137,960 

Manner  of  failnre triple  flexoro 
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No.  763. 


Mark8,  ^j^ 

Leo^h,  4". 

Diameter,  ".798. 

Sectional  area,  .50  nqaare  inch. 

Gaaged  length,  S". 


Appliad  UmmIb. 

Compres- 

Bion  per 

incb. 

Successive 

compre»- 

Bion  per 

incb. 

Permanoiit 
set. 

Snccessive 

permanent 

set. 

RomarkH. 

T^      P--jaj-e 

1    PimMdM,       PunmdM. 

<           &•                1.000 

1      2,500                6,000 

'       .^000              10.000 

7,  SCO              15,000 

10,»«»     ,         20,000 

12..-S00              25.000 

15, 000          ao.  000 

17.  jflO     '          35, 000 
^009     1          40,000 

.    z^5eo    ;        45,000 
rk.009     '         50,OOU 
-T.  5irfi               55,000 
36, 0U«  I               60,  Ooo 

.    32.500              65.000 
33;.009              06.000 

■    32,060              64,000 

1     SS,50O              65,000 
33^000     ;         6^000 
33. 5iiO     '         67. 000 

Inek. 
0. 

.000133 
.000300 
.000467 
.000667 
.000800 
.000967 
.001167 
.0013.T8 
.001467 
.  0lH6:i3 
.001800 
.  0010G7 
.0021CT 
.003333 
.00343R 
.0036C7 
.005167 
.000167 
.009667 
.010000 
.010067 

Inch, 
0. 

.0001.13 
. 000167 
.000167 

0002(0 
.000133 
.000167 
.000200 
.000168 
.000134 
.000166 
. 000167 
.000167 
.000300 
.001166 
.000100 
.000234 
.OOL-HK) 
.004000 
.000500 
.000333 
.000667 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
,  0. 
0. 
.000033 

Inch. 
0. 

Initial  load. 

ElasUc  limit. 
Ultimate  strength. 

.066633 

34,000     1         68,000 

34.500     1         69,000 

.     35,000     ,         70,000 

67.130            »l,360 

1 



General  summary, 

El^fiEicIisiit  per  aqoare  inch  of  original  section pounds..      65,000 

O^ipresfdon pt:r  inch  onder  streae at elasticlimit inch..  0.002167 

TTZcisaateaCremLgth  per  square  inoh  of  original  section pounds..    134,360 

Ka3iD«rof  ^floTO... triple  flexure 

H.  Ex.  45 16 
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SPECIMEN  FROM  STEEL  OX  HAND  AFTER  MANUFACTURING  CRUSR£l 

GAUGES. 

No.  761. 
Marks,  4296. 
Length,  ^". 
Diameter,  ^'.799. 
Sectional  area,  .50  square  inch. 
Ganged  length,  3'^ 


AppUedloada 

Comprea- 

sionper 

inch. 

SnoceMive 

oompre*- 

sionper 

inoh. 

Permanent 
set. 

SacoeaaiTe 

permanent 

■et. 

1 

Total. 

Persqnare 
inoh. 

Bemarka. 

P<mndt. 
60 
2,600 
5^000 
7.500 
10,000 
12,500 
l.\000 
17,500 
20,000 
22,500 
25,000 
27,500 
30,000 
32;  GOO 
35,000 
87,500 
40,000 
42,  TOO 
43,000 
43,500 
44,000 
44,5U0 
46. 000 
45,  500 
46.000 
46.500 
47,000 
47,500 
48,000 
48,500 
49,000 
49,600 
50,000 
76.760 

Poundt. 

1,000 
6,000 
10,000 
15.000 
20,006 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
66.000 
60  000 
65,000 
70,000 
75,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,0(10 
90,000 
91,000 
92,000 
93,000 
94,000 
95,000 
96.000 
97,000 
98,000 
99.000 
100,. 00 
151. 6S0 

Inch. 
0. 

.0^0167 
.000300 
.000400 
.000567 
.000700 
.000867 
.001000 
.001167 
.001333 
.001500 
.001^67 
.001800 
.001007 
.002133 
.002267 
.002467 
.002667 
.002700 
.002767 
.00i838 
.003000 
.003833 
.004600 
. 004007 
.005338 
.005800 
.006333 
.006667 
.007200 
.007700 
.003833 
.008838 

Inch. 
0. 

.000167 
.000133 
.000100 
.000167 
.000133 
.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.000166 
.000134 
.000.00 
.000200 
.000033 
.000067 
.000U66 
.000167 
.000833 
.  000767 
.000367 
.000366 
.000467 
.000533 
.000384 
.000538 
.000500 
.000638 
.000500 

Inch, 
0. 
0. 
0. 
0. 
0. 

I 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

a 

! 
Initial  loacL 

' 

' 

1 

' 

1 

Kk^Mc  Mmft^                   1 

Ultimate  alrencth. 

General  wummary. 

Elaatio  limit  per  sqoare  inch  of  original  aeotion poonda.. 

Corapresaion  per  inoh  under  atreaa  at  elaatio  limit inoh..  0 

Ultimate  strength  per  sqaare  inoh  of  original  aeotioii poimda..    151.1 

Manner  of  failnre triple  flex! 
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TLNSILE  TESTS  OF  STEEL,  WROUGHT  IRON,  AND  CAST-IRON 
AT  DIFFERENT  TEMPERATURES. 
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^rn/yGrcc^Z^^^  -^^i 


zz 


a 


f^  .;^ 


H  Ix  45  60  ? 


BESGAIFnOH  OF  TESTS. 


Tbis  series,  continued  from  preceding  years^  includes  in  the  present 
report  tensile  tests  at  different  temperatnres  from  zero  to  1694  degrees 
Fahr.,  made  with  the  same  lots  of  steel  bars  heretofore  experimented 
npon  aod  identified  by  the  distinguishing  marks  1-833  to  10-334 ;  also 
ik'^tB  of  wioQght  irons  marked  A  and  B,  specimens  from  a  muck-bar 
tender  axle  and  specimens  of  cast  (gun)  iron. 

The  steel  specimens  and  wrought  iron  B  were  turned  down  from  bars 
li"  diameter,  wronght-iron  specimens  A  from  a  bar  r'.48  diameter,  and 
the  cast-iron  specimens  were  taken  from  a  thin  slab  of  gun  iron. 

The  mnek-bar  axle  specimens  were  from  axle  No.  5,  of  which  tensile 
t«*t8  were  reported  in  1887. 

The  spedmeos  for  these  hot  tests  came  from  the  sections  between  the 
vheel  seats  and  the  middle  of  its  length. 

Wrooght  iron  A  had  been  tested  previously  in  the  form  of  a  bar 
^th  threaded  ends  and  fractured  in  the  thread. 

Thii  bar  was  selected  for  hot  tests  because  it  had  been  found  very 
red-short  at  a  welding  heat. 

When  in  position  for  testing  the  specimens  were  screwed  into  auxil- 
iary bars,  which  latter  bars  were  held  in  the  hydraulic  jaws  of  the 
machise. 

A  sheet-iron  muffle  with  double  walls  surrounded  the  specimen,  the 
aoxiliary  bars  passing  through  the  ends. 

The  heating  was  done  by  means  of  a  triple  row  of  Bunsen^s  gas-burn- 
ers, arranged  below  the  specimen  and  within  the  muffle. 

The  temperature  of  the  specimens  under  test  was  estimated  from 
their  expansion,  assuming  the  co-efficient  of  expansion  to  have  the  same 
nine  at  bigU  temperatures  which  had  been  found  by  comparison  witli 
Oiercurial  thermometers,  as  recorded  in  the  experiments  of  1887,  and  at 
which  time  the  following  co-efficients  were  determined : 


MetaL 

Marks. 

Coefficient  of 
expansion. 

Wromf bt  iron 

StoelT. 

0o 

2-123 
3-782 
4-796 

6-803 
6-707 
7-823 

.0000067302 
.0000067561 
.000U066250 
.0000065149 
.0000066507 
.0000066202 
. 0000063691 
.  OOOUflfUTlft 

Do 

Do 

Do 

Do 

Do 

Do 

8-750    1          .0000002167 
0-756    .          .0000002335 
lO-Xii              -  OOOtiOfilTOO 

Do 

Do 

Cairtrtron  ...... 

.0000609261 

^J'or  the  parpose  of  determining  the  expansion  of  the  specimens,  a 
RaDged  length  of  6  inches  was  established  on  each,  and  defined  by  small 
»nUfl  and  counter-sunk  holes  in  the  heads  of  the  specimens. 

Au  initial  micrometer  observation  was  taken  on  the  ganged  length 
*  ^^^  w  at  the  temperature  of  the  room,  and  observations  repeated 
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after  higher  temperatares  were  reachtfd,  the  difference  in  readings  show 
in^c  the  amount  of  expansion,  and  the  corresponding  temperature  added 
to  that  of  the  testing  room  gave  the  total  estimate  temperature. 

Access  to  the  specimen  was  had  throngh  holes  in  tbe  top  of  the  mufiie, 
through  which  were  passed  the  conical  points  of  the  micrometer. 

In  measuring  the  hot  bar  the  micrometer  points  were  expovsed  to  the 
heat  of  the  mnfQe  from  one  to  two  seconds  time. 

The  brevity  of  the  interval  of  exposure  to  a  high  temperature  pie 
venteil  the  beam  of  the  micrometer  from  becoming  sensibly  heate<l. 

It  is  not  thought  that  the  instrumental  error  in  determining  the  ex- 
pansion of  tbe  specimen  exceeded  'M)002  in  the  gauged  length  of  0", 
which  corresponds  to  a  variation  of  temperature  of  5i^o  Fahr.,  acconl- 
ing  to  the  lowest  co-efficient  of  expansion  used. 

This  direct  method  of  determining  the  temperatures  of  the  hot  bars 
wa«  considered  preferable  to  other  methods  which  might  have  l>eeu 
employed. 

The  interval  of  time  employed  in  making  a  test  ranged  from  5  to  10 
minntes,  according  to  the  strength  and  temperature  of  the  specimen: 
the  longer  time  being  employed  with  strong  specimens  at  comparatively 
low  tem[)erature8,  in  which  a  large  number  of  observations  wa«  made 
on  the  elongation  of  the  metal. 

The  temperature  of  the  specimen  was  brought  up  to  that  of  testin;^, 
and  there  maintained  for  a  length  of  time  equal  to  or  greater  than  that 
required  for  making  the  test.  The  temperature  was  regulated  by  vary- 
ing the  number  of  gas-burners  used  and  the  pressure  of  the  gas,  also 
by  means  of  diaphragms  placed  within  the  muffle  for  diffusing  tbe  he^t. 

Bars  tested  at  or  near  zero  temperature  were  exposed  to  that  tem- 
perature  over  night,  out  of  doors,  and  while  tested  were  covered  with 
a  mixture  of  snow  and  salt. 

A  number  of  rapid  test«  were  made  and  also  some  of  long  duration, 
tbe  time  of  making  these  being  recorded  in  the  details. 

Some  bars  were  strained  hot  and  subsequently  ruptured  cold,  tbe 
stress  applied  exceeding  the  elastic  limit  at  the  higher  temperature,  and 
in  some  cases  reached  the  tensile  strength  of  t^ie  metal ;  the  teat  being 
discontinued  in  the  latter  cases  while  the  metal  was  stretching  nnder 
the  maximum  load. 

The  elongations  of  the  specimens  under  different  stresses  are  giveu 
in  the  details  of  tests.  These  elongations,  it  will  be  understood,  are  ai»- 
proximations  derived  from  microraetex  observations  made  during  tht* 
continuance  of  the  tests  upon  the  movements  of  the  hydraulic  holders 
of  the  testing  machine,  at  a  convenient  distance  from  the  muffle. 

A  correction  for  the  readings  thus  obtained  was  determined  at  atmos- 
pheric temperatures  by  simultaneous  measurements  on  the  specimen 
and  the  hydraulic  holders. 

The  olongiitions  thus  deduced  give  a  close  approximation  of  the  gren 
eral  behavior  of  the  metal  under  stress.    In  these  and  other  te^ts  at 
high  temperatures  it  has  appeared  expedient  to  give  prominence  to 
some  features,  while  at  the  same  time  acquiring  as  much  information  in 
other  directions  as  practicable. 

Observations  were  continued  up  to  the  time  of  reaching  the  maximum 
stress,  and  the  stress  at  the  time  ot  rupture  noted.  The  load  at  time 
of  rupture  was  not  obtained  at  some  of  the  highest  temperatures  ;  tbe 
behavior  of  the  metal  seemed  to  indicate  fracture  in  detail  after  local 
contraction  had  ceased,  coran)eneing  at  places  l)elow  the  surface  within 
the  contracted  se<*.tion.  Evidence  of  tliis  manner  of  fracture  was  ob^ 
taiiied  in  (me  specimen  of  larger  contraction  of  area  by  checking  tho 
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if?tm»*f!t:itt*ly  before  final  rupture,  and  after  the  bar  cooled  filinic 
metsil,  which  disclosed  a  cavity  at  the  center  of  th«  ht%r^ 
local  CO II traction  was  noted  ;  that  is,  th«  ili^tunce  each 
u  \iw  |»Uiee  of  fracture  where  the  metal  had  contracted  iiule- 
t!  i»f  tl>e  contraction  of  diameter  incident  to  the  genend  elouga- 

t!  .i   ^ --.-!t|Qn  0f  ttj^j  u>et>al  waft  etrictly  omform  up  to  the  timw 

^  t>egan,  there  would  be  very  little  difficnlty  in  identi- 

Tin  uislanc©  local  contraction  reaches  each  side  of  the  frac- 

the  metal  generally  behaves,  the  exact  distance  is  somewhat 

knftwIedfTc,  however,  of  the  extent  of  local  contraction  is  neeea- 

T  to  underiitaud  how  mnch  the  freueral  elonj^^ation  of  the 

'^■h  may  be  learned  from  the  elongation  of  the  inch  seetiouH 

N  h  of  local  contraction  anttthe  restraining^  intiuence  of 

u  I'U  of  the  heads  of  the  s|>ecinien8. 

the  details  of  the  tests  life  the  results  tabulated,  and  then 
'*win^  g-raphicaUy  the  principal  features  of  the  tests. 
-r  re.«inlts  it  is  seen  that  in  general  the  tensile  strength  of 
>it*.^l  hnvfi  is  higher  at  zero  Pahr.  than  at  the  ordinary"  tem- 
he  testing  room,  TiP  Fahr»,and  that  the  **trength  eoutinues 
.  lor  a  time  im  th«^  teniperature  increases  until  a  nunimura  is 
iH'twf-tfn  the  tenipeiaturea  2(KP  and  30<P, 
^  larger  number  of  teats  nnnle  at  closer  intervals  of  tempera- 
lodify  thei^e  indications,  but  the  results,  as  we  tind  them, 
r:iture  of  minimum  strenj^th  t*)  be  somewhat  higher  for 
■  u  bari*  than  far  the  milder  f^riMles  of  metal* 
;  4  of  the  amon at  of  carbon  in  the  bars  in  eonnectlon  with 
th  t  is  merely  to  indiciite  which  st>ecimens  are  referred  to  and 

'to  imply  that  the  results*  are  due  wholly  to  the  jiereeuta^e 
'■sent,  us  other  elements  are  presimt  in  variable  qnantities, 
1  which  are  nn known, 

ivmperatnre  of  thiw  first  minimum  strength  the  barsdispluy 

'ity  aK  higher  temperatures  ai-e  i^achedj  and  arrive  at  the 

jf  any  temperature  yet  experimented  with  at  about  4(MP  to 


fPDia;;*: 


r  carbon  bars  peach  the  temperature  of  maximum  strength 
y^  and  retain  their  highest  strength  over  a  less  range  of 
*'   ui  tht^  mild  sii^e\  bar^s. 

OSS  at  the  temperature  of  first  minimum  Htmngth  in  per* 
ibu  strength  at  TtP  Fahr*  !h  shown  by  z^teel  marked  S#-75li, 
miikk  w%ii  aXt  per  cent,  at  29rp  Fahr. 

/-nn  in  strength  in  per  cent,  of  tlie  bar  at  70^  was  ^r>.S, 

1  niarUed  1-^33  at  4GCP  Fnhr*,  although  in  total  gain  in 

m  inch  it  viim  exceeded  by  steel  [nurUetl  0-707  at  the 

~^S7^  Fahr,,  where  the  gain  was  15, 120  pounds  per  square 

cent* 

in  strength  of  steel  6-797  between  the  temperatures 
ahr.  i«  21,200  fK>unds  per  square  iuch. 

[I_..  :  the  temperature  of  maximuni  tenacity  the  strengths 

M^  jradesof  metal  decrease  as  the  temperature  iucrea^ses; 

P*^''  '  vit  in  the  diagram  by  gradually  converging  lines, 

of  the  lines  repn^sen ting  the  highest  carbon  bars  is  greatest^ 
^*»*  ^LiH>  tj  the  burs  which  are  strongest  cold^  remain  in  the 

•BBt  Tfhk\  I '.  m  wi  th  rete re u ce  to  t h e  o t  h e  rs :  ve t ,  a t  th e  te m pera* 


*p(  IGOlF  I'aiir,  they  have  approaelu^l  each  other,  and  range  in  ten* 


I  '  f 


• 

1 

1 
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sile  strength  between  10,000  and  20,000  poands  per  square  ioch.  At 
70^  Fahr.  the  radge  in  tensile  strength  extends  from  52,b20  poands  per 
square  inch  to  155,400  pounds  per  square  inch. 

In  the  diagrams  lines  have  been  drawn  through  the  points  which 
represent  the  strength  and  temperature  of  individual  tests.  Wbere  two 
specimens  were  tested  at  nearly  the  same  temperature,  and  varjing  in 
strength,  a  medial  line  is  shown,  with  the  strength  of  the  spccimeus  in- 
dicated by  round  dots  on  the  ditigram.  or  in  the  absence  of  the  dots  a 
cross  is  used  to  show  that  the  curve  at  that  point«is  the  mean  of  two 
tests. 

Diagrams  2  to  11,  inclusive,  show  curves  of  elastic  limit,  tensile 
strength,  and  stress  on  the  ruptured  section  for  each  grade  of  steel. 

It  appears  tbat  the  elastic  limit  diminishes  a3  the  temperature  in- 
creases throughout  the  series. 

The  elastic  limit  in  these  tests  has  been  established  as  that  load  at 
which  a  decided  change  in  th#  rate  of  elongation  begins.  ^ 

With  the  mild  grades  of  steel,  and  particularly  at  those  temperatures 
at  which  yielding  continues  underloads  lower  than  those  the  metal  had 
previously  sustained,  there  is  very  little  difficulty  experienced  in  identi- 
fying the  load  at  the  elastic  limit  according  to  this  definition. 

Wiih  hard  metal  there  is  not  so  pronounced  a  difference  in  the  rate 
of  elongation  at  any  load,  and  there  is  a  corresponding  uncertainty 
whore  to  place  the  elastic  limit. 

The  expression  '*  elastic  limit,^  in  fact,  is  used  to  indicate  the  first  de- 
cided change  in  the  rate  of  elongation  which  occurs  under  increasing 
stresses,  instead  of  that  meaning  of  the  term  which  might  be  taken  to 
signily  the  maximum  load  which  does  not  cause  permanent  set. 

Under  higher  temperatures  efforts  to  identify  even  an  approximate 
elastic  limit  yield  results  more  or  less  unsatisfactory. 

With  this  brief  expliination  it  is  not  thought  that  misunderstanding 
will  arise,  nor  that  statements  of  elastic  limit  here  given  will  be  taken 
to  signily  beyond  what  is  intended. 

The  curves  of  stress  on  the  ruptured  section  bear,  for  the  most  part, 
a  general  resemblance  to  the  curves  of  tensile  strength.  This  feature 
of  the  test  may  be  modified  by  differences  in  rate  of  application  of 
stress. 

The  behavior  of  a  number  of  individual  specimens  is  shown  by  dia- 
grams 12  to  21,  inclusive.  Prom  these  and  the  details  of  the  tests  it 
will  be  seen  that  at  certain  temperatures,  between  zero  and  545^  Fahr., 
the  several  grades  of  metal  exhibit  decided  yielding  under  loads  which 
are  in  the  vicinity  of  the  elastic  limit,  and  the  stretch  is  continued  after 
this  rapid  yielding  is  begun  under  reduced  loads.  In  the  milder  steels 
this  is  a  more  prominent  feature  than  in  the  harder  metal. 

As  the  temperature  is  increased  the  metal  loses  this  tendency,  and 
a  gradual  increase  in  the  elongation  then  accompanies  the  applieation 
of  each  higher  load. 

Remarkable  phenomena  are  displayed  in  the  vicinity  of  200^  to  400^ 
Fahr.;  at  intervals  throbs  are  felt,  at  which  time  there  are  periods  of 
relaxation  of  the  metal,  and  rapid  stretch  without  increase  of  load,  or 
even  under  slightly  reduced  loads,  followed  by  periods  of  abnormal 
rigidity. 

Specimen  No.  1747,  .20  per  cent  carbon  at  437°  Fahr.,  and  specimen 
No.  1755,  .31  per  cent,  carbon  at  223^  Fahr.,  are  striking  examples  of 
this  peculiar  behavior.  Attention  was  called  to  this  behavior  in  an 
earlier  report  while  describing  the  observations  made  upon  the  con- 
tractile force  of  some  wrought-iron  bars  when  they  were  cooled  from 
high  temperatures. 


Uetu^  weotiserve  tlie  samo  plu^uameua  nailer  rising  and  under  tUlI- 

: ■     t*s,  iiud  nlm  tiot*^  the  fact  that  this  umstabk*  eoodition 

■riirs  at  Um  ttaie  in  which  the  raetMl  iiiuler  ri&iin^  teni- 
tmnpf  in  srrt*o*rtlK 

ijkI  I  he  rltagram.s  const mctM  therefrom,  show  thi*  .steels 

.   II »,^*rUy;  tliat  lis,  liavt*  li»8^  eloD^ation  ncxdci  sitn-ss  at 

>erMeeti  iu»P  ami  about  t»3tP  Fiihr.  than  whoii  tt*sted  at 

♦*r  or  lower  tern  pe  rat  nrew,  f*o  lar  as  relates  to  tho8e  parts  of 

which  lilt;  between  loads  sotoowbat  e:5ceeding  tlie  ela?iti€^ 

ip  to  the  tens^ile  strength  of  the  metal. 

_  letieo  of  the  teioi>eratiire  ot"  the  metal  ou  the  eon  tract  ion  of 

HluiH^Q,  aUhouj^h  iudivnluai  caaefl  exhibit  variations  Icom  mean 

TVhjgt-iijis  :>2  and  2;i  were  coni^trueted  to  8how  this  leatiire  in 

1  manner,  in  which  we  see  a  *^eiieral  teiideney  to  traettire 

■  .  -action  of  area  np  to  a  temtierature  of  4(XP  to  0<KP  Film 
P  y  oi  thia  rauf^e  of  temperature  a  immber  cif  the  bars 

'  '  ,  across  tiit-ir  stems,  the  ira*- tares  ot  w  hich  at  iiigher 

iiei5  were  square  acrosisS, 
1  1^  signitjcaut,  iuasuiuch  i\s  it  appears  to  cmuieei  the 
ith  the  bnttleuess  observe<l  :it  these  teii!|jerat«reH  tn 

'^  the  temi>erature  of  minimum  uoatraction  there  is  a 

:i*aKe  in  this  valtie  up  to  the  hiffhest  temperatures?  reached; 

lis:;)  iif  eteel,  marked  4-79o,  reached  a  eontraction  of  9S/J 

.  bar  WHS  fractured  at  the  temperature  of  1572^  Fidir. 

1  xS-75(>,  f*--7r»0,  and  Hf-:i:i4  areiieeolinr  in  Khowmg  a  stage 

e«l  eoij traction  at  il(H)  to  120fP  Fahr,    These  bars  abo  form 

I    .  f '''^mselvciii  im  regaixln  tensile  strength,  ami  shown  by  the 

■  r  ram  No.  1* 

"  I  MH*  eotitniction  of  areiV  reached  hi|»liest  valucK  at  the  mont 

m|>era tares,  yet  the  ijeneral  elonj^fatiinj  wa.s  \£nn  than  at 

*  ratures.     An  examiaation  of  the  elongation  of  t lie  infh 
retl  after  fracture  will  be^t  show  this  tact. 
itedret^ultsisaeotumn  8t;iting  theelonjj^ation  at  tin*  time 

^**nHiie  stre.ss  wan  reached,  which  ai)i>roxuuately  iuitf- 

L   t  elongation  j   not  licrwever  strictly  so»  because  even 

P   ^  a  ion  of  stress  there  takes  place  some  local  contnic- 

1  sensibly  dimiiiisihes,  which  makes  tlie  general  elom 

Lir^e  in  a  short  st>ecimeu. 

•  I  the  tests  made  at  a  fairly  uniform  rate  o\'  speed,  other 
H  in  which  rupturt!  wua  caused  in  a  few  seconds  of  time, 
time  in  reac^hing  the  maximum  stress  wa.s  from  two  to 

i-  temperature  of  the  testing  room  to  about  GOOc*  the  observa- 
I     ■  »n  in  Ktrenitth  was  slight;  from  this  temiM?niture  upwards 

K  t  b  uf  the  bats  iu  the  rapid  tests  much  exceeded  the  strength 

iired  bars. 

fus  were  coutined  to  hard  metal  which  does  not  have 
temi)enitures.  The  same  kind  of  tests  will  be 
'  h  *s  ductile  at  atmospheric  temtieratnres* 
4  the  jilotted  results  of  rapid  tests  of  steel  bars, 
-  t4*mper.iuire  of  14 IIP  the  onlinary  test  exhili- 
ii  of  3ri!J40  [»oiUids  per  square  inch,  whereas  at 

r,  (*  a  liar   tested    in    two  seconds   showed  i)3^(KJ0 

tand^  p*'r  Mpj.*re  inch.  This  is  au  extreme  examt>le  of  the  difterence 
■  tppaif  nt  ft  nwile  strength  at  elevated  temperatrires  between  motler- 
au*  Mod  raidd  tent^. 
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Among  the  details  of  the  tests  will  be  found  bars  which,  on  the  other 
hand,  have  been  exposed  to  stresses  for  longer  periods  of  time  than  em- 
ployed in  the  ordinary  tests,  the  interval  under  stress  being  stated  in 
the  column  of  remarks. 

Loads  within  the  elastic  limit  produce  their  full  effects  at  once,  so  far 
as  observable  elongation  is  concenied ;  after  this  limit  is  passed  there 
is  sluggishness  in  responding  to  the  influence  of  stress,  requiriug  coq- 
siderable  time  to  overcome/ 

The  rate  of  flow,  however,  increases  with  the  stress,  and  before  the 
maximum  stress  is  reached  a  greater  elongation  is  produced  by  a  load 
acting  one  minute  than  the  immediate  elongation  due  an  increased  load 
of,  say,  1,000  pounds  per  square  inch  or  more. 

Fracture  has  been  reached  after  long  exposure  of  the  metal  to  a  con- 
stant stress,  in  which  experiment  the  rate  of  elongation  continued  prai- 
tically  uniform  for  upwards  of  an  hour,  after  which  the  rate  augmehted 
and  became  very  rapid  immediately  preceding  rupture. 

The  effect  of  straining  hot  upon  the  tensile  strength  of  bars  subse- 
quently ruptured  cold  was  determined  at  different  temperatures,  and 
under  different  loads. 

Diagrams  Nos.  24  to  27  exhibit  many  of  the  results  of  this  class.  The 
tensile  stress  applied  to  the  bar  when  hot  is  reduced  to  pounds  per 
square  inch  on  the  basis  of  the  original  sectional  area  of  the  bar,  and 
on  the  same  basis  one  set  of  figures  give  the  elastic  limit  and  tensile 
strength  when  ruptured  cold. 

The  elastic  limit  and  tensile  strength  is  also  given  in  pounds  per 
square  inch  referred  to  the  minimum  section  measured  at  the  comph*.- 
tion  of  the  hot  test.  If  the  sectional  area  was  not  much  reduced  locally 
these  two  sets  of  figures  do  not  differ  largely. 

The  distinction  here  made  between  the  stress  per  square  inch  on  the 
reduced  area  of  the  hot  strained  bar  and  the  stress  on  the  ruptured 
section  of  the  bar  at  the  time  of  fracture,  as  given  in  other  tests,  will  be 
recognized. 

The  results  with  bars  marked  7-823  show  that  overstraining  with 
stresses  exceeding  the  elastic  limits  of  the  bars,  both  at  the  temperature 
then  employed  and  when  cold,  materially  elevates  the  elastic  limit  when 
cooled,  but  without  producing  sensible  effect  on  the  tensile  strength. 

If,  however,  the  straining  load  on  the  hot  bar  approaches  the  t^ensile 
strength,  the  bar  when  cooled  may  have  a  tensile  strength  exceeding 
the  ordinary  cold  test;  examples  are  furnished  in  bars  Nos.  1780  ami 
1882  of  steel  4-795,  No.  1889  of  steel  6-797,  and  Nos.  1969  and  1970  of 
steel  10-334.  These  tests  are  included  in  the  range  of  temperature  l>e- 
tween  335°  and  740o  Fahr. 

As  higher  temperatures  are  reached  there  is  a  marked  reduction  in 
both  elastic  limit  and  tensile  strength  of  the  cooled  bar.  Bars  marked 
10-334  furnish  most  of  the  examples  belonging  to  the  highest  tempera- 
tures, and  this  grade  of  steel  exhibits  greater  reduction  than  bars  of 
lower  carbon.  The  annealing  effect  of  high  temperature  is  probat/ly  a 
factor  in  producing  these  results. 

There  were  intervening  periods  of  rest  between  the  time  of  hot  strain- 
ing and  of  fracture,  which  are  stated  in  the  details. 

The  moduli  of  elasticity  were  computed  for  the  overstrained  hot  bars 
from  observations  made  when  cooled  to  70°  Fahr.  For  the  computations 
of  these  moduli  the  mean  sectional  areas  of  the  bars  were  used,  deter- 
mining the  mean  areas  from  the  elonp^atious  ot  the  stems,  assuming  the 
volumes  of  the  specimens  remained  unchanged. 

It  is  not  evident  that  any  decided  elmn.tri^  in  the  modulus  of  eljisticitv 
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resale  from  overstraining  the  inetal  when  it  is  hot,  although  severaf 
bars  show  results  slightly  below  average  values. 

These  hot  bars  had  varying  periods  of  rest  between  the  times  of  hot 
Btniniog  and  the  observations  made  when  cold. 

it  has  been  shown  in  earlier  tests  that  overstraining  of  some  wrought- 
iron  and  steel  bars  at  atmospheric  temperatures  effected  a  temporary 
redaction  in  the  modulus  of  elasticity  ^om  which  there  was  a  recovery 
after  a  period  of  rest. 

Wroaght-iron  bars  marked  A  and  B  and  specimens  ftom  muck-bar 
axle  Xo.  5  behaved  in  a  similar  manner  to  the  mild  steel  bars. 

Bars  A  were  remarkable  for  the  high  elastic  limit  and  tensile  streugth 
reached,  and  in  not  showing  evidence  of  beibg  red-short  until  the  high- 
est temperature,  15G8o  Fahr.,  was  reached,  at  which  time  the  metal  be- 
jfan  to  show  signs  of  crumbling  under  stress.. 

The  cast-iron  bars  displayed  increased  tenacity  as  the  temperature 
increased,  and  retained  this  tendency  up  to  higher  temperatures  than 
the  wroaght-iron  and  steel  bars.  I^ot  until  after  900^  Fahr.  was  exceeded 
was  there  a  reduction  in  streugth.  Under  the  highest  temperatures 
reached  this  metal  began  to  crack  in  numerous  places  along  the  surface 
of  the  stem. 

The  description  of  the  color  of  the  surfaces  of  the  stems  and  fractured 
sorfaces  refer  to  the  appearance  of  the  metal  after  it  had  cooled. 

SPECIFIC  GRAVITY  OF  STEEL  JBJRS. 

DETERMINATIONS  OF  METAL  TAKEN    FROM  THE  VICINITY  OF  FRACTURES   OF 

HOT  BARS. 


HII' 


Tensile  teat. 

Diameters. 

Speeiflo 

Marks. 

Length. 

Num- 
ber. 

Temper- 
ature. 

Ihgreet 

Large 
end.  ^ 

Small 
,    end. 

gravity. 

Fahr. 

Inch. 

Inch. 

huih. 

1770 

0 

1-833 

.81 

.69 

.48 

7.8470 

1859 

195 

l-8:« 

.82 

.72 

.51 

7.8541 

1860 

460 

l-8;i3 

.82 

.72 

.57 

7,8592 

1861 

934 

1-833 

.81 

.6* 

.43 

7.8487 

1862 

1235 

l-«;t3 

.82 

.60 

.25 

7.855:{    1 

1771 

0 

2-123 

.81 

.71 

.63 

7.8179    , 

1863 

201 

2-123 

.81 

.73 

.62 

7.8542    ; 

1745 

384 

2-123 

.81 

.75 

.64 

7.8683 

1746 

545 

2-123 

.81 

.76 

.70 

7.8619 

174» 

008 

2-123 

.80 

.73 

.66 

7.8594 

1743 

117C 

2-123 

.81 

.68 

.38 

7.8524 

1750 

1397 

2-123 

.81 

.66 

.35 

7. 8512 

1867 

1572 

2-123 

.81 

.85 

.23 

7. 8502 

1774 

0 

5-803 

.82 

.73 

.68 

7.8246 

1784 

503 

5-803 

.82 

.73 

.70 

7.8376 

1787 

594 

5-803 

.81 

.73 

.69 

7.8398 

1883 

712 

5-803 

.81 

.74 

.55 

7.8339 

1884 

1113 

5-803 

.81 

.71 

.49 

7.8256 

1786 

1319 

5-803 

.81 

.76 

.47 

7.8369 

1776 

0 

7-823 

.81 

.75 

.71 

7.8297 

1927 

335 

7-823 

.81 

.74 

.71 

7.8307 

1928 

421 

7-823 

.81 

.74 

.71 

7.8289 

1924   ^ 

1024 

7-823 

.81 

.75 

.57 

7.8270 

1921    1 

1158 

7-823 

.81 

.72 

.53 

7.8222 

1925 

1503 

7-^23 

.79 

.69 

.36 

7.8198 

1922 

1627 

7-823 

.82 

.65 

.23 

7.8268 

1967 

0 

10-334 

.82 

.76 

.75 

7.8082 

1971 

70 

10-334 

.81 

.76 

.75 

7.8020 

lfM9 

478 

10-334 

.81 

.77 

.76 

7.8097 

1970 

535 

10-334 

.81 

.78 

.76 

7.8073 

1968 

781 

10-334 

.85 

.76 

.76 

7.8096 

1167 

1362 

10-334 

.81 

.78 

.74 

7. 8126 

1966 

L'MM 

10-334 

.79 

.77 

.70   . 

7.8084 

1966 

1689 

10-334 

.80 

.74 

.68 

7.8001 

1964 

1694 

10-334 

'  .81 

.75 

.71 

7. 8025 
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DETAILS  OF  TENSILE  TESTS, 

No.  1770. 
Marks,  1-833. 
Diameter,  ''.798. 
SectioDal  area,  .50  square  inch. 
Temperature,  0®  Fahr. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Remarka. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set 

Pimndi. 
1,000 
2.000 

Poundt. 
2.000 
4,000 
20,000 
30,000 
31.000 
32.0(K) 
3:1, 000 
34,000 
35,000 

36,000 

37  000 
88,000 
39, 000 
iA  oon 

Inches. 
0. 

.0036 
.0055 
.0073 
.0076 
.0078 
.0080 
.0082 
.008t 
5        . 0100 
\        .  0325 
.0455 
.  1578 
.1658 
.1796 
.105 
.23 
.275 
.335 
.40 
.49 
.65 
1.08 

Inch, 
6. 

Initial  load. 
SlaBtlo  limit 

Tensile  strength. 
At  time  oC  rapture. 
=  34.2  per  cent 

10,000 

1    15, 0. 0 

!     15, 500 

i     16.000 

'    10, 5')0 

17,000 

17,500 

18,000 

18.500 

1!),000 

Ifl,  .'>00 

20  000 

21.000          4>'ono 

2?,  000 

44,  000 
46, 000 
48,000 
i)0, 000 
52,  OUO 
54, 01)0 
55,300 
117,  470 
0 

21,  roo 
2^  000 

25i0()0 

26  0(0 

27,000 

1    27.  <180 

19  .'>00 

1          ^ 

1.71 

Fractured  2''.75  from  neck.    Appearance,  silky. 
Local  contraction,  V'.6  each  side  of  fracture. 

Diameter  at  fracture,  ''.40.    Area,  'M66  square  inch.    Contraction, 
CG.8  per  cent. 
Elongation  of  inch  sections,  '^20,  ".25,  '^59»,  ''.45,  ".22. 


TE8 


lEOIT,  STEEL,  AKU    OTHEfi   MATEEULS. 
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No.  1807, 
Marks,  1-8;^. 
Diameter^  ".798. 

Sectional  area,  .541  square  iooli* 
Temperature,  7(P  Fahr, 
Gaaged  luagth,  5'^ 


AiifJiBdlcwd*, 

Is  ganged  l«ii£tb. 

* 

T^tAd. 

P«r«quMi« 

lack. 

Elon^don* 

Set. 

1,000 
*,ttO* 

is 
Us 

x,m 
xm 

2,000 
10,090 

ao«ooQ 
>o,oa«i 

31,000 

Ewo 

LOBt 

30.000 

a4.ooo 

W,000 
18,0«l 
40,000 
42.000 
44,000 
#6,000 
4i^000 
SO,  000 
G8.000 
a3,«30 
1(H},1»40 
0 

0. 
-0012 
.00^ 
.0044 
.0048 
.0017 
.0049 

Lf«lL 

*0973 
J15 

.17 

.20 
.34 

.42 

.It 

US 

0. 

Al  time  of  f^mnfturo, 
=34  4  per  cent, 

' 

n,m 

nm 

nm 

mioo 
(1 

1-73 

Fracturetl  3''  from  uecl£.    Appearance,  silky. 

Diameter  at  fractm^,  ".46.     Area,  .166  aquara  inch.     Coatriictian, 
6S.S  f>er  ceor* 
Eliifigatioii  f>f  inch  sections,  ".20,  ",26,  ".69»,  ".36,  *'.2L 
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TESTS   OP    IBON,  STEEL,  AND    OTHER   MATERIALS. 


No.  1859. 
Marks,  1-^833. 
Diameter,  ^'.798. 
Sectional  area,  .50  square  inch. 
Expansion,  '^0050  in  6  inches. 
Estimated  temperature,  195^  Fahr. 
Gauged  length,  6'^ 


AppUed  loads. 

In  gsMgtd  length. 

Be^kt. 

Total. 

Per  Moare 
inch. 

Set. 

Pounds. 
1.000 
14,000 
16,000 
16,000 
16.100 

14.500 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23.000 

;    25,0  0 

1    25,680 

18,500 

0 

Pounds. 
2.000 
28,000 
80.000 
32.000 
32,200 

Loa 
29.000 
30,000 
32,000 
34,000 
36,000 
88,000 
40,000 
43,000 
44,000 
46,000 
60.000 
51.360 
102,210 
0 

Inehos. 
0. 
.0028 

.0026 
.0029 

0. 
%'•' 

iDitUaioad. 
Elastio  limit. 

Tensile  strength. 
At  time  of  fracture, 
s  27.0  per  cent. 

idfdLL 

.0221 
.0826 
.0834 
.U02 
.1160 
.1495 
.1755 
.2095 
.2695 
.3229 
.62 
1.12 

1.35 

Fractured  at  middle  of  stem.  Appearance,  silky ;  no  change  in  color. 
Gup-shaped  end.    Surface  of  stem  pale  yellow  color. 

Local  contraction  V'  each  side  of  fracture. 

Diameter  at  fracture,  ^^48.  Area,  .181  square  inch.  Contraction, 
63.8  per  cent. 

Elongation  of  inch  sections,  'M5,  'M9,  '^64»,  ''.21,  ".16. 


TESTS   OF    raON,    STEEL,    AHB   OTHER   MATKEIALfci. 

No,  1740. 

M;irks,  1^3:i 

I  I,  '',0107  ill  (i  inches* 

1  f!iH?miurt3,  3340  FaUr, 
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Alipll 

cdlniA. 

In  ea«£«d  ku^h. 

KeutiirkK. 

Elntig]||E{»n. 

Set. 

\iPo 

1 

JOVUOO 

SO,  000 

%000 
3a  MO 
359VQIMI 

.0003  1 
.ooti 

0. 

SttMii}  linll. 

* 

Atfiii]«!affhioti[ii<». 
^204  ti«rc«iil. 

iv.SHO 

11,  too 

lt,M 
riLOM 

..«>.^^.k..«. 

mjm   ^l      :S^ 

.'a.  3^              Sl,ljiut«      *        .MO? 

i«,M«         :ei^mt           ,m€ 

»^M0    1         M,0OO               ,0702 

jB^Mio    1       *ti  iMM            ^mia 

46,oi>o          .mt 
52.05«»           ,2* 

fEL  imi                 11 

'::  ..,/.:: 

>•  Ml         .     ..      .,             ,£Q 

>,M0      -- -il 

tt 

*"i,oi""* 

Frmfured  l'^35  froiij  neck     AiTpearancM?,  ailk,y. 

Loral  coil tracttoa^  ".8  each  side  of  fracture. 

[Hatiieter  at  fra*^riir<*^  ''.53.     Aif'a^  :22l  square  iiK^h.     0 011  tract iou,  55.8 

Ekmguuou  of  inch  set^tions:  ".37»,  ".27,  ''.15/M2,  'Ml, 


!»f 
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TESTS   OF   IRON,  STEEL,  AND    OTHER    MATERIALS. 


No.  1860. 
Marks,  1-833. 
Diameter,  '^798. 
Sectional  area,  .50  square  iucli. 
Expansiou,  '^0158  in  6  inches. 
Estimated  temperature  460^  Falir. 
Gauged  length,  6". 


Applied  loads. 


In  gaaged  length. 


Total! 


Pounds. 
1,000 
5,000 
10.000 
11,000 
12,000 
12,900 

32, 000 
13,000 
14,000 
15. 000 
16,000 
IS,  000 
20, 000 
22,  000 
24,000 
20, 000 
28, 000 

yo.ooo 

31, 000 

:ri,  000 

S3,  000 
33.  200 
33, 220 
24,900 
0 


^•taT"'i='»"K»»"'°- 


Pounds. 
2,000 
10.000 
20,000 
22,000 
24.000 
25.800 

24,000 
26.000 
28,000 
30,000 
32, 000 
36,000 
40,000 
44.000 
48,000 
52, 000 
5G.00O 
60,000 
62. 000 
64,000 
66.000 
06.400 
66.440 
108,  730 
0 


Inches. 
0. 

.0021 
.0046 
.0050 
.0059 


Load  fell. 
I  .0217 

I  .0283 

.0387 
.0496 
.0595 
.0758 
.0948 
.1203 
.1453 
.1758 
.•2238 
.2948 
.345 
.41 
.605 
.71 


Set. 


Inch, 
0. 


1.28 


Bemarka. 


Initial  load. 


Slastio  limit. 


Tensile  strength. 
At  time  of  fracture. 
=-  25.6  per  cent. 


Fractured,  3''  from  neck.  Appearance,  silky;  no  change  in  coli 
Suriace  of  stem,  straw  color. 

Local  contraction,  ".9  each  side  of  fracture. 

Diameter  at  fracture,  '^54.  Area,  .229  square  inch.  Contractic 
54.2  per  cent. 

Elongation  of  inch  sections:  'M5,  ''.20,  ''.53,»  ".25,  'M5, 


►F   IRON,    STEEL,    AND   OTHEB   MATERIALS. 
No.  1742. 


.50  square  inch. 
L71  in  6  inches, 
perature,  492©  Fahr. 

,5''. 
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In  ganged  length. 

Bemwks. 

Elongation. 

Set. 

Jneh. 

0. 

.0007 
.0008 
.0014 
.0010 
.0024 
.0064 

Ineh. 
0. 

InitielloMt 
Elastic  limit. 

Attimeofntptare. 
=  18.6  per  eent. 

MdfelL 
1          .0101 

1          .0226 

.0880 

.0468 

.0662 

.0705 

.6885 

.  1115 

.14 

.17 

.22 

.26 

.29 

.37 
.40 
.46 

.78 

1     •" 

to  from  neck.    Appearance,  silky  ^  faint  straw  color. 

straw  colored. 

ioD  ".9  each  side  of  fracture. 

racture,  '^53.    Area,  .221  square  inch.    Contraction, 

inch  sections:  ".20,  ''.42«,  M2,  'M2,  ".10,  ".09. 
17 


r 


■  Lii 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  1741. 
Marks,  1-833. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ^^0221  in  6  inches. 
Estimated  temperature,  616^  Fahr. 
Gauged  length,  5". 


Applied  IcMda. 

In  gauged  length. 

Total. 

Per  square 
inoh. 

Elongation. 

Set 

Kemarks. 

PoundM, 
1.000 
8,000 
9,000 
0,500 
10,000 
10,500 
11,000 
U,500 
12,000 
18,000 
14,000 
16,000 
18.000 
20.000 
22.000 
24.000 
26,000 
28,000 
29,000 
80,000 
81,000 
32,000 
82,600 
26,500 
0 
1.    ..  __ 

Pounds. 
2,000 
16.000 
18,000 
19.000 
20,000 
21.000 
22,000 
28;  000 
24.000 
26,000 
28,000 
32,000 
36.000 
40.000 
44,000 
48,000 
53,000 
56,000 
58,000 
00,000 
62,000 
64,000 
65.200 
115,720 
0 

Jneh, 

0. 

.0014 
.0021 
.0086 
.0059 
.0086 
.0U8 
.0162 
.0200 
.0276 
.0866 
.0587 
.0810 
.0000 
.1240 
.145 

Inch. 
0. 

Initial  IomL 

Elastic  limit. 

.17 
.28 

.27 
.29 
.34 
.44 
.54 

Tensile  strength. 
At  time  of  rapture. 
=  17.6  per  eent. 

.88 

Fractured  ^'.80  from  neck.  Appearance,  silky ;  faint  straw  color.  S 
face  of  stem  varies  from  purple  to  blue. 

Local  contraction  reaches  to  the  neck  and  V*  from  fracture. 

Diameter  at  fracture,  '^54.  Area,  .229  square  inch.  Contracti 
54.2  per  cent. 

Elongation  of  inch  sections:  'MO,  ".10,  'MO,  'M3,  ".45». 


ii 


OF    IHOy,    8TEEL>   AMD   OTUEfi   MATEBLLLS, 
^V,  1735. 

ir  .511  sM|LUirt)  iiicij. 
Eipeniture,  731^  Falir, 
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1 

11  il  '  ' 

111  gMagtiA  lADgth. 

RomikrlcA, 

» 

»«.^. 

Sf<l. 

f»^ 

/lUA. 

ElMfJc  limit. 
TeiiBllcdiraiiRilj, 

.IB 

.li 

.SIS 
,365 

.81 

-"— - 

« 


[>  tVom  neck,    Appearaucef  eilky ;  blue^  black  color* 

Di,  blue  bliick^  loterspersed  with  darker  spots. 

tioo  rea<;be«  to  the  neck  and  TM  from  fracture, 

r  of  stem  away  from  plsiee  of  ruiiture,  ".75  =  .442  square 

-aetiire,  ''.4S,     Area^  .1«1  Hqimre  inch, 
^.8  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


iiHIl 


No.  1739. 
Marks,  1-833. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0314  in  6  inches. 
Estimated  temperature,  845^  Fahr. 
Gauged  length,  5". 


AppUedloikU. 

In  ganged  length. 

Total. 

Persqaare 
inch. 

Elongation. 

Set. 

BMnarka. 

Pounds, 

1,000 

7.000 

8.000 

8,500 

9.000 

9.500 

10,000 

10,500 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

28^000 

28,620 

18,800 

Pounds. 
2,000 
14,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
24,000 
26,000 
28.000 
80,000 
32,000 
34.000 
86.000 
38,000 
40,000 
42,000 
44.000 
46,000 
48,000 
60,000 
52.000 
54.000 
56.000 
57.240 

103.870 

Jnekss. 
0. 
.0014 
.0025 
.0031 
.0048 
.0068 
.0092 
.0121 
.0157 
.0244 
.0341 
.0459 
.0503 
.0757 
.0869 
.1000 
.1174 
.1390 
.165 
.19 
.215 
.255 
.30 
.35 
.44 
.61 
.95    . 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

*"*•*•• 

At  time  of  rapture. 
=  29.0  per  oent. 

1.45 

Fractured  1".10  from  neck.  Appearance,  sUky.  Surfaces  of  fraci 
and  stem,  dark  blue  color. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".48.  Area,  .181  square  inch.  Contraction,  < 
per  cent. 

Elongation  of  inch  sections:  ".64»,  ".26,  ".19,  ".19,  ".17. 


'ilFi 


t;s 


OF  IRON,    STEELy    ^lND    OTHER    MATERIALS. 
No.  1861. 
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y  .50  square  inch. 
^350  in  6  inches, 
iperature,  934^  Fahr. 


In  ganged  length. 

BeSArki. 

i 

Set 

0. 

.0014 
.0035 
.0071 
.0135 
.0333 
.0340 
.0404 
.0870 
.0680 
.1184 
.1423 
.1876 
.2510 
.3718 
.4266 
.836 
.846 

1.13 

1.37 

Inch. 
0. 

InitiftllcMd. 
SiMtle  limit 

Tenafleatrengih. 

Attimeorfrnctora. 
=  45.8  per  oent 

2.28 

ro  from  neck.    Appearance,  silky.  Surfaces  of  fracture 

Uack. 

ion,  1^'  each  side  of  fracture. 

ractare,  '^40.    Area,  .126  square  inch.  Oontraction,  74.8 

inch  sections:  '^.21,  ".31,  ".46,  ".99*,  ".32. 


262  TESTS   OF   IBON,  STEEL,.  AND   OTHER   MATERIALS. 

No.  1738. 
Marks,  1-833. 
Diameter,  ''.798. 
Sectional  area,  .50  square  incb. 
Expansion,  ''.0385  in  6  inches.. 
Estimated  temperature,  1,021^  Fahr. 
Gauged  length,  5". 


AppUed  loAds. 

In  gMged  length. 

TotftL 

Periqiiare 
inch. 

Elongfttion. 

Set. 

Benukrke. 

Pounds. 
2,000 
3,000 
i,000 
5.000 
0,000 
7.O0O 
7,500 

8,000 

8,500 
9,000 
9^600 
9,000 
0 

Poundt. 
i,000. 
8,000 
8,000 
10,000 
12,000 
14,000 
15^000 

10,000 

17,000 
18,000 
19,000 
19,200 

Inehet. 
0. 

.0008 

.0029 

.0063 

.0118 

.0189 

.0301 

(       .0452 

i       .0007 

.0964 

.1380 

.22M 

.33 

1.31 

Inch. 
0. 

Initial  kwd. 
FIfMitic  limit 

TensUe  strenfcth. 
«2e.  2  per  oent. 

1 


Fractured  2".25  from  neck.  Appearance,  silky.  Fracture  and  £ 
face  of  stem,  blue-black  color. 

Local  contraction,  1".6  each  side  of  fracture. 

Diameter  at  fracture,  ".24.  Area,  .0452  square  inch.  Oontracti 
90.9  per  cent 

Elongation  of  inch  sections :  'M2, 1".03»,  ".12,  ".03,  ".01. 


I  n 


OF  IBONy    STEEL,   AND   OTHER  MATERIALS. 
No.  1737. 


i,  .50  square  inch. 
.0395  in  6  inches, 
nperatare,  1,045^  Fahr. 
;h,  5". 
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M 


In  ganged  length. 

Remerka. 

re 

Elongetion. 

Set. 

InekM. 

0. 

.0014 
.0027 
.0038 
.8068 
.0087 
.0138 
.0181 
.0230 
.0331 
.Otis 
.0629 
.0780 
.0887 
.1218 
.1810 
.22 
.50 
1.48 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

TenaOe  otrangth. 
=  38.8  per  cent. 

^25  from  neck.    Appearance,  silky;  dark  bine  color, 
em,  dark  bine,  with  darker  spots. 
Dtiony  v. 5  each  aide  of  fractnre. 
fracture,  "SS9.    Area,  .066  sqnare  inch.    Oontraction, 

tf  inch  sections :  ".05,  ".10,  ".23,  ".08»,  ".09. 


I 


i 


264  TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

]So.  1862. 

Mark,  1-833. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0472  in  6  inches. 

Estimated  temperature,  1,235^  Fahr. 

Gauged  length,  5". 


AppUed  loads.  * 

In  KMiged  length. 

1 

Totia. 

Persqnare 

Slongaiion. 

Set 

Remnrke. 

Poundt. 
1,000 
2,000 
3.000 
3,500 
4,000 
4,500 
6,000 
5,500 
0^000 
0,600 
7,000 
7,500 
8,000 
8,500 
8,720 

0 

Poundt. 
2,000 
4.000 
8,000 
7,000 
8,000 
0.000 
10,000 
11,000 
12,000 
18.000 
14.000 
15.000 
18.000 
17,000 
17,440 

0 

Inehst. 
0. 

.0001 
.0012 
.0022 
.0038 
.0054 
.0006 
.0185 
.0821 
.0518 
.0738 
.1084 
.1014 
.2731 
.42 

1.08 

Jnek. 
0. 

Initial  Iced. 

ElMtlolimit*(not  well  deAned). 

Tensile  strength. 

=  38.8  per  cent 

Fractured  2".5  from  neck.  Appearance,  silky ;  dark  blue  color.  Su 
face  of  stem,  dark  blue. 

Local  contraction,  V\6  and  2'^  from  fracture. 

Diameter  at  fracture,  '^24.  Area,  .045  square  inch.  Gontractioi 
91.0  per  cent. 

Elongation  of  inch  sections :  '^04,  '^08,  '^33,  T'.OO*,  ".11. 


P   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1771. 

L 

.50  sqaare  iDch. 

o  Fahr. 
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In  ganged  length. 

Renuttka. 

Bkmgirtion. 

Set. 

jMdUf. 

9. 
.0010 
.0023 
.0945 
.0049 
.0063 
.0065 
.0062 
.0067 
<       .0092 
{       .0444 

.0094 
.1099 

.laM 

.1354 

.1496 

.1980 

.185 

.31 

.236 

.265 

.306 

.365 

.435 

.646 

.836 

.916 

Jneh. 
0. 

Initial  loud. 
Xlaetie  limit. 

Tensile  strength. 
At  time  of  rapture. 
=  29.2  per  cent. 

1.31 

iddle  of  stem.    Appearance,  silky. 

on,  '^9  each  side  of  fracture. 

-actare,  ".69.    Area,  .273  square  inch.    Contraction, 

nch  sections:  'M7,  '^25,  ''.49*,  '^23,  'M7. 


I 


266  TESTS   OF   IRON,  STEEL,  AND   OTHEE   MATERIALS. 

No.  1808. 
Marks,  2-123. 
Diameter,  '^708. 

SectioDal  area,  .50  square  incb.  ' 

Temperature,  70^  Fahr. 
Gauged  length,  b''. 


I 


I 


In  ganged  length. 

ToUl. 

PerMmare 

Set 

*                       Bemarks. 

Poundt, 
1,000 
5,000 
10,000 
15,000 
16,000 
17.000 
18,000 
10,000 

18.000 
10,000 
20,000 
21.000 
22,000 
23.000 
24,000 
26,000 
26,000 
27,000 
28,000 
20.000 
80,000 
31,000 
82,000 
33,000 
34,000 
84,500 
34,580 
0 

Pmnndt. 
2,000 
10,000 
20,000 
30,000 
82,000 
84,000 
86,000 
38,000 

36.000 
38,000 
40,000 
42,000 
44.000 
46,000 
4*<.000 
50,000 
52,000 
54.000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68.000 
60.000 
60,160 
0 

InehM. 
0. 

.0018 
.0080 
.0047 
.0051 
.0054 
.0067 
.0061 
dfeU. 

.0110 

.0686 

.0768 

.0885 

.1028 

.1180 

.1841 

.15 

.175 

.20 

.225 

.26 

.205 

.34 

.40 

.48 

.61 

.77 

Inch. 
0. 

Initial  load. 

Elastio  limit. 

Tensile  atreogtb. 
=20w2  per  cent. 

L31 

Fractured  l^'.OO  from  neck.    Appearance,  silky. 
Diameter  at  fracture,  '^61.    Area,  .292  square  inch.    Oontracti< 
41.6  per  cent. 
Elongation  of  inch  sections:  ^23,  ".48»,  '^23,  '^21,  'M6. 


S  OF   IBOK,  STEEL,  AMD   OTQEB   BiATERIALS. 

No. -1863. 
». 

798. 

aa,  .50  square  inch. 
'.0052  in  6  inches, 
imperatare,  201°  Fahr. 
fth,6". 
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In  KMiged  length. 

RemArks. 

mm 

Set. 

if. 
oo 

Jndut. 
0. 

.0010 
.0028 
.0048 
.0051 
.0068 
.0056 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
At  time  of  fracture. 
=20. 2  per  cent. 

1)0 

no 

00 

no 

no 

oo 

Lm 

no 

dfdL 

.0148 

.0480 

.0635 

.0848 

.0610 

.1003 

.1423 

.1838 

.2457 

.3452 

.36 

.465 

.405 

.63 

.70 

.785 

oo 

00 

00 

00 

mi 

00 

00 

00 

00 

00 

00 

00 

•0 

00 

40 
00 

LOl 

''•20  firom  neck.    Appearance,  silky ;  no  change  in  color. 

Q,  light  straw  color. 

lotion,  V',2  each  side  of  fractnre. 

\i  firactnre,  ^'.58.    Area,  .264  square  inch.    Oontraction, 

>f  inch  sections :  'M2,  ';.U,  'M5,  '^23,  '^37•. 


11 


268           TESTS   OF   IKON,l^^^^^^KHcRULa 

■ 

Ko.  1748. 

1                  Marks,  2^1^3. 

Diamett^r,  M98. 

'                  Bectioual  aw*a,  M  square  iuch* 

.                  Bxpaiimou,  ^0004  in  G  i  inches. 

'                  Estimated  umperatnre,  :Mmo  pahr. 

Oauge<l  lengtlj,  5". 

iiiM«iig«tii«iietii. 

B«atftfki. 

^    Totfcl, 

£l(iti£Atlon. 

BmU 

P^j»d#. 

Poumdn. 

InAjf, 

Inch. 

J,  000 

2,000 
10,000 

0, 

oooa 

0. 

Diltiiil  lomt. 

10,000 

20,OOQ 

.0014 

11.000 

32,000 

,0<FiO 

L2,000 
13,000 
14,000 

L%000 
10.000 
17,  WW 

24,000 

i^ooo 

38,000 

ao,ooo 

32,000 
M,000 

.002! 
.0025 
.0028 

,  aw;ia 

.0033 
.0030 

J 

Eloiitlf^  IItnLL 

17, 500 

3«,000 

J.00B8 

Koi^ 

Loftd  fvlh 

17,000 
lfl,00U    , 
31,000 
£31000 

30,000 

z?;ooo 

20,000 
30,000 

ai,ooo 

as,  000 

33.000 
94,000 

3lv70O 
0 

a4,ooo 

30,000 
42,  WMF 
44,000 
40,  000 

4a,  000 

60,000 

03,000 

54,000 
SO,  000 
5i,000 
flO,««« 
02,000 
04,000 
00,000 
01,000 

.0351 
,«574 
.0041 
.0818 
.0850 
.09SO 
.1003 

.mi 

.IS 
.10 
.17 
,10 

-2^        i 

.S7 

.31 

ThltllKI, 

■k 

^12.4  per  owl 

.m 

ch 

Fractured  l'^20  from  neck.    Appeamnee,  silky:  oblique  46^- 
atiize  in  color. 

y 

Burface  of  stem^  pale  straw  color- 

Local  contraction  reaches  V*  each  aide  of  fractm^. 

Diameter  at  fracture,  ",62.    Area,  .302  equai-e  inch.    Coutraotion. 
percenL                                                                                            ' 

Eloagatioii  of  incli  aectioiis :  ''.SO*,  /M4,  /'.07,  ".06^  ^'.00, 

39.G 

OP    IRON,    STEEL,    AND    OTflEU    MATERIALS. 


k,  ,54)  square  inch. 
(1125  111  0  irjcb6!«> 
jperatum^  ISS4P  Fatir. 
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Xd  ffkugod  l«iigtfa. 


Elongfttian, 


tm/ek, 

.0010 


.0»}4 


.087^ 


.ITS! 
.11 


.1« 


.41 
«41 


>7S 


EM. 


I*ek. 


B«iaftrka, 


Inlttall 


mutlctlmll. 


Tlu^ln, 


Teasils  itrenglUH 

IjMd  »t.  time  of  ra];>tiite. 

^  16.0  per  eeat. 


70  from  neck.    Appearance,  »ilky  ^  uo  chitnge  in  colur. 
pal©  straw  colored* 

Loti  readies  1^'  each  side  of  ibe  place  of  rupture, 
rractor©^  ''.62,    Area,  ,302  square  inch.    Contraction, 

inch  sections:  '',06,  'MO,  ".37*,  'M3,  ",09, 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  1747. 
Marks,  2-123. 
Diameter,  ".798. 
Sectioual  are»,  .50  square  ioch. 
Expansion  ".0146  in  6  inches. 
Estimated  temperature,  437P  Fahr. 
Ganged  length,  5". 


In  Kaaged  length. 

Total. 

Per  square 
inon. 

EloBpition. 

Set. 

BeaiArks. 

Poundt. 
1,000 
5,000 
10,000 
11,000 
12.000 
18,000 
14,000 
15.000 
16^000 
17,000 
17.600 
17,800 

17.000 
17,500 
18,000 
18,600 
19,000 
20.000 
21.000 
22,000 
23.000 
24,000 
26,000 
27,000 

30.600 
i    81,000 

Poundt. 
2,000 
10,000 
20.000 
22.000 
24,000 

.    16,000 
28,000 
80,000 
32.000 
34.000 
35,000 
35,600 

Loi 
84,000 
35,000 
86,000 
87,000 
88.000 
40,000 
42,000 
44,009 
46L600 
48^000 
52,000 
54,000 
56.000 
58,000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72.000 
74.000 
76.000 
77.400 
112,820 
0 

Inch. 
0. 

.0002 
.0019 
.0016 
.0018 
.0022 
.0022 
.0024 
.0027 
.0028 
.0028 
.0036 
idfeU. 

.0100 

.0306 

.0401 

.•402 

.0404 

.0520 

.0536 

.0673 

.0601 

.0820 

.0905 

.1005 

.1087 

.1137 

.1467 

.15 

.16 

.20 

.21 

.23 

.27 

.28 

.54 

.56 

Inch. 
0. 

Initial  load. 

Elastic  limit. 



12,000 

33,000 
34.000 
35,000 
86,000 
87,000 
88.000 
38,700 
35,200 

Load  at  time  of  rapture. 
=  16.6  percent. 

.83 

Fractured  I"  from  neck.  Appearance,  silky ;  oblique  53^.  No  chau^ 
in  color. 

SurfiEM^  of  stem,  straw  colored. 

Local  contniction  reaches  '^80  each  side  of  the  place  of  rupture. 

Diameter  at  fracture^  ''.03.  Area,  .312  square  inch.  Gontractioi 
37.6  per  cent. 

Elongation  of  inch  sections:  ''.29*,  'M7,  'M3,  ''13,  "11. 


m 


3F   KON,    STEEL,    AND   OTHER    MATERIALS. 
No,  1746. 

ij  .50  square  inch. 
0189  in  6  inches, 
aperature,  545^  Fahr. 
h,  5''. 
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In  ganged  length. 

Remarks. 

e 

Elongation. 

Set. 

Inch. 
8. 

.0002 
.0010 
.0014 
.0018 
.0020 
.0024 
.0088 
.0040 
fell. 

.0178 

.0203 

.0227 

.0273 

.0388 

.0425 

.0402 

.0685 

.0868 

.0748 

.0821 

.0674 

.0053 

.1020 

.1100 

.1180 

.18 

.14 

.18 

.17 

.10 

.21 

.24 

.27 

.32 

.38 

.50 

.84 

Ineh, 
0. 

Initial  load. 
ElaatioUmit. 

Tensile  strength. 
Load  at  time  of  raptare. 
=15. 8  per  cent. 

Id 



.78 

1 

I 


18  from  neck.    Appearance,  silky.    Oblique  50^  with 

e  lu  color. 

n  varies  in  color  from  straw  to  purple,  the  purple  pre- 

r  the  fracture.  ' 

ion  reaches  1"  each  side  of  the  place  of  rupture. 

acture,  '^67.    Area,  .353  square  inch.    Contraction,  29.4 

inch  sections; -''.09,  'Ml,  'M2,  ';26*;  ''.20*. 


.i4i 


I 


272  TESTS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1749. 

Marks,  2-123. 

Diameter,  ''.789. 

Sectional  area,  .50  square  inch. 

Expansion,  ''.0238  in  6  inches. 

Estimated  temperature,  668^  Fahr. 

Ganged  length,  5". 


Applied  londs. 


Totd. 


Pounds 
1,000 
5,000 
6.  COO 
7,000 
8,000 
8,600 
9,000 
0,500 
10.000 
10.500 
U.OOO 
11,500 
12,000 
12,500 
13,000 
13,600 
14,000 
14.600 
15,000 
16^600 
18,000 
17,000 
18,000 
10,000 
90,000 
21,000 
22^000 
28,000 
24,000 
26,000 
28,000 
27,000 
28,000 
20.000 
80,000 
31,000 
82,000 
83.000 
84,000 
86.000 
38.000 
37,000 
38,000 
89,000 
38,800 
35.100 
0 


Per  square 


„"S!~iaangiitiao. 


Pmmdt, 
2.000 
10.000 
12,000 
14,000 
18,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28.000 
29,000. 
80,000 
81,000 
32,000 
34,000 
30,000 
88,000 
40,000 
42,000 
44,000 
48.000 
48,000 
60,000 
62,000 
64,000 
58,000 
58,000 
80,000 
82,000 
84,000 
86.000 
88,000 
70,000 
72,000 
74,000 
78,000 
78^000 
79,200 

112,500 
0 


In  gsaced  length. 


Inch. 

0. 

.0010 
.0018 
.0018 
.0020 
.0021 
.0024 
.0027 
.0032 
.0089 
.0045 
.0062 
.0009 
.0138 
.0180 
.0176 
.0201 
.0261 
.0278 
.0298 
.0352 
.0441 
.0514 
.0594 
.0970 
.08 
.096 
.11 
.12 
.13 
.16 
.16 
.17 
.18 
.20 
.21 
.23 
.24 
.27 
.29 
.34 
.39 
.47 
.57 
.76 


Seu 


Jiteh, 
9. 


Initial 


Elaetio  limit. 


Tensile  strength. 
Load  at  time  of  raptore. 
=19.8  per  oent. 


ii« 


Fractured  1"  from  neck.  Appearance,  silky ;  oblique  48^  y  pur| 
color. 

Surface  of  stem,  dark  blue. 

Diameter  at  fracture,  ".63.  Area,  .312  square  inch.  Contractic 
37.6  per  cent. 

Elongation  of  inch  sections :  ".13,  ".14,  ".15,  ".20,  ".ST. 


OF    IKON,    STE£L,    AND   OTHER  MATEBIALS. 

No.  1864. 

B. 

,  .50  square  inoh. 
ties  in  6  inches, 
iperatnre,  736°  Fahr. 

1,  6". 
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In  gMig«d  length. 

Rinnrks. 

IQongatkm. 

Set. 

Indus. 
a 

.0019 
.0028 
.0088 
.0088 
.0089 
.0060 
.0087 
.0121 
.0168 
.0229 
.0289 
.0365 
.0444 
.0989 
.0001 
.0098 
.0009 
.1132 
.1352 
.1651 
.2078 
.2721 
.32 
.385 
.54 
.81 

0. 

InitinlloikL 

Attlmeoffrnctore. 
=  24.8  per  cent. 

1.24 

from  neok.    Appearance,  silky ;  dark-blue  color.    Sar- 

rk  blue. 

ioD,  V  each  side  of  fracture. 

ractare,  '^55.    Area,  .238  square  ioch.    Contraction, 

inch  sections,  'Ml,  ''.21,  ".OO*,  "»21,  'Ml. 
18 


i 


[11- 


>   I 


274  TESTS   OF   IKON,    8TEEL,    AND   OTHER   MATERIALS. 

No.  1761. 

Marks,  2-123. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Expansiou,  ''.0282  in  6  inches. 

Estimated  temperature,  779^  Fahr. 

Gauged  iength,  5". 


AppUedl<Md«. 

In  ganged  length. 

Total. 

inch. 

Set. 

Semarks. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
8,000 
7,000 
8.000 
8.600 
0,000 
0.600 
10,000 
10,500 
11,000 
11,500 
12,000 
18,000 
14.000 
1ft,  000 
18.000 
17.000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26^000 
27.000 
28.000 
20,000 
30,000 
80,800 
21,000 
0 

Poundt. 
2,000 
4,000 
8,000 
8,000 
10.000 
12,000 
14,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
28,000 

Inehst. 
0. 

.0008 
.0016 
.0018 
.0024 
.0031 
.0030 
.0047 
.0068 
.0084 
.0060 
.0099 
.0123 
.0142 
.0184 
.0196 
.02«I 

Inch, 
0. 

Initial  load. 

* 

Elastic  Itmit 

28,000              .0333 
80,000              .0427 
82,000              .0514 
34,080              .0838 
88.000              .0781 
88,000    1          .10 
40,000              -11 

42,000 
44,000 
48.000 
48,000 
60,000 
52,000 
54,000 
58,000 
68.000 
80,000 
81,200 
00,080 

.18 

.16 

.186 

.10 

.20 

.28 

.28 

.81 

.87 

.47 

.71 

Tenaile  strength. 
At  time  of  rapture. 
=  20.2  per  cent 

1.01 

Fractured  ".90  from  neck.    Appearance,  silky ;  dark-blue  color. 

Surface  of  stem,  dark  blue.  Local  contraction  reaches  to  the  nt 
and  1|"  from  fracture  in  the  opposite  end. 

Diameter  at  fi^acture,  ".52.  Area,  .212  square  inch.  Contract 
57.6  per  cent. 

Elongation  of  iuch  sections,  ".09,  ".10,  ".10,  ".14,  ".68». 


1 


I      '      I  h 


'flli,il 


>F    IRON,    STEEL,    AN1>    OrHEH    MATEEliLl^. 
Nq.  1762. 


,5()  6<|tmr6  iucb. 
MS  m  6  JDche8« 
pemtore,  860^  Fahr. 
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In  gmaged  lengtlL 

Aemkrlci, 

-— • 

BtL 

Ifteft. 

.0003 
.0004 
.0000 
.OOOtt 
.0015 
.0017 
■  OOSl 
.*»0S3 

.imj 
.ooii 

.0041 
.0«50 
^(Wt 

.oora 

.am 

.0138 
.§147    i 
.0177    i 

.flail 
,mt& 

looi 

.097i 
>047a 

loOM 

.om 

.1071 
.litS 

ai 
,m 

.HA 
-OK 

IndL 

Inllial  load. 
ElMtioUinlL 

Altlaieornlptue. 
—l&l  par  Mill, 

/it 

*  fioai  ueck*    Appearance,  8i!ky^  clark*bLtte  color. 

I,  dark  bine,  tingled  with  red- 

OD  to  neck  ftnd  'M>0  In  opposite  end. 

^tiire,  '^53•  Area,  ,221  square  iiioli.   Oontractioii,  56.8 

nch  sections,  'MO,  *'M,  ".0»,  'Ml,  "Jll*. 


I 
I 


I 


rt 


H 


ll 


276         TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1865. 
Marks,  2-.123. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.03^  in  6  inches. 
Estimated  temperature,  959^  Fahr. 
(Ranged  length,  5^'. 


Xngragedlenstfa. 

TotaL 

inch. 

mt^t^ullAtm 

Set 

BMBMka. 

Poundi. 
1,000' 
5,009 
8,009 
9,000 
10,000 
10,600 
11,000 
12,000 
18.000 
KOOO 
IS^OOO 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
28,000 
24,000 
24,500 
26,000 
12,400 

Pomndi. 
2,000 
10,000 
16^000 
18^000 
20,000 
21,200 
22,000 
24,000 
26.000 
28,000 
80^000 
£^000 
84,000 
86,000 
88,000 
40,000 
42.000 
44.000 
46^000 
48,000 
49,000 
50,000 

BuKes. 
0. 
.0009 

.9D2A 
.0087 
.0059 

0. 

InilialloAd. 

SlM4i«  limit 

.0101 
.0150 
.0206 
.0280 
.0867 
.0461 
.0686 
.0740 
.0924 
.1166 
.1382 
.1782 
.2200 
.2875 
.8752 
.65 

^ 

At  time  of  firectoze. 

L72 

a84.4pereeiit 

Fractured  2'^90  from  neck.  Appearance,  sUky;  dark-blue  < 
Surface  of  stem,  dark  blue  with  brownish  cast. 

Local  contraction,  1'^  each  side  of  fracture. 

Diameter  at  fracture,  '^44.  Area,  .152  square  inch.  Ooutra^ 
69.6  per  cent. 

Elongation  of  inch  sections,  'Ml,  ^'.20,  "M^y  ''.69»,  'M9. 


MiL 


OP   ISOK,    STEEL,   AND  OTHER  MATERIALS. 

Xo.  ism. 

8. 

.iiO  square  incb, 
F300  in  6  inches, 
perature,  106«o  Fahr. 
I,  5". 
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ta  gnuKed  tenirth. 

mofifrntimi. 

Set. 

.0068 

.OOTT 
,0087 
,0109 

.IJIJI 

.Oltl 
IflWT 
.0«9A 

at4i 

.1481 

.38 
1.07 

0. 

iDltlftl  kMd. 

Elwti(«  limit 

TeiifiUe  Atrengtti. 
^  31*4  pw  cent. 

from  neck,    AppearaQce,  silky ;  blae  bl»ek  color.    8ur- 
k  blue. 

on  reaches  to  tbe  neck,  and  1"  from  fracture, 
ractiire,  **A2.    Area,  .1S9  square  iuch*    Oontraction^ 

Bcli  sections,  ".00,  ".OT,  '^08,  'M3,  "JO*. 


278  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  1743. 
Marks,  2-123. 
Diameter,  '^798. 
Sectional  area,  50  square  inch. 
Expansion,  '^0440  in  6  inches. 
Estimated  temperature,  IITQ^  Fahr. 
Oauged  length,  5'*. 


Applied  iMid^ 

In  ganged  Ittigth. 

•• 

TotiO. 

Persqaare 

Set. 

Bemarki. 

PoMMlff. 

1,000 

2^000 

8,000 

4,000 

6.000 

6,000 

6,600 

7.000 

7,500 

8,000 

8,500 

9,000 

9,500 

10,000 

11,000 

12.060 

13.000 

18,506 

18,660 

hmndB. 

2,000 

4,000 

6.000 

8.000 

10,000 

12,000 

18,000 

14,000 

15.006 

16,000 

17.000 

18,000 

19.000 

20.000 

22,000 

24,000 

26,000 

27,000 

27,120 

0 

InehM, 

0. 

.0016 
.0027 
.0037 
.0050 
.0069 
.0008 
.0134 
.0182 
.0241 
.0387 
.0428 
.0631 
.0035 
.14 
.23 
.85 
.58 
.68 

1.87 

Inch. 
0. 

Initial  loud. 

(ElMtic  limit) 

Tensile  strength. 

=  27. 4  percent. 

Fractured  2''.65  from  neck.  Appearance,  silky.  Surfaces  of  t 
and  fracture  dark  blue.    Baised  a  scale. 

Local  contraction  reaches  l.'^S  and  2"  from  place  of  fracture.  G€ 
punch  mark  in  the  surface  of  the  stem  ^M2  from  place  of  fracture 
tended  in  major  diameter  from  '^02  to  "A2. 

Diameter  at  fhicture,  ^'.35.  Area,  .096  square  inch.  Contrac 
80.8  per  cent. 

Elongation  of  inch  sections,  ^'.07,  ''.58»,  ''.62»,  ".08,  ".02. 


OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1760. 

98. 

i,  .50  square  inch. 
0528  in  6  inches, 
aperatore,  1397°  Fahr. 
h,  5". 
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In  gMifed  length. 

Bemarkt. 

« 

Set 

InehM. 
0. 

.0018 
.0043 
.0083 
.0080 
.0128 
.0215 
.0884 
.0602 
.0796 
.14 
.25 
.41 
.05 
.88 
LOO 

Inch. 

Initial  kMid. 

No  appreoUbltt  elastio  limit. 

=82.0  per  cent. 

.75  firom  neck.    Appearance,  silky;  blue-black  color. 

!Di,  blae  black  wit^  streaks  of  red.    Raised  a  scale. 

rfaces  each  concave.     Local  contraction  reaches  V'.9 

letnre. 

fractare,  ''.30.     Area,  .071  square  inch.    Oontraction, 

r  inch  sections,  ".07,  ".61»,  ".84»/a4,  ".04. 


II 


!   U 


mi 


280  TESTS   OF   IRON,    STEEL,    AND   OTHER    MATEBIAL8. 

No.  1867. 
Marks,  2-123. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0598  in  6  inches. 
Estimated  temperature,  1572^  Fahr. 
Ganged  length,  5". 


Applied  IcMds. 

TMiO. 

Peraqoare 
inch. 

Set 

BenMTks. 

Poundt. 
1,000 
1,500 
2,000 
2,600 
3,000 
3,500 
4,000 
4,500 

6,000 

0 

Potmda, 
2,000 
3,000 
4,000 
6,000 
0,000 
7,000 
8,000 
0,000 

10,000 

0 

JnekM. 
0. 

.0300 

.0010 

.0088 

.0081 

.0242 

.0467 

.1002 

C       .2872 

{       .205 

1.71 

Tnek. 
0. 

InitiAl  load. 

ElMtio  limit. 

TensUe  streoKth. 

=  34.2  per  o«nt 

Fractured  3".25  firom  neck.  Appearance,  silky;  dark-bine  col 
Fractured  surfaces  each  concave  and  porous.  Surface  of  stem,  d£ 
blue.  Raised  a  scale  which  was  dark  blue  in  part,  and  in  parts  v 
million  and  brownish-red  color. 

Local  contraction,  1".8  each  side  of  fracture. 

Diameter  at  fracture,  ".14.  Area,  .015  square  inch.  Contractit 
97.0  per  cent. 

Elongation  of  inch  sections, ^ ".03, .".18, 1".28»,»".15,;1'.07. 


I 


OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
Ko.  1868. 
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t 


98. 

i^  .50  sqnare  inch. 
DtfOl  io  0  inches, 
iiperatare,  1580o  Fahr. 
h,  5". 


In  gMiged  length. 

Remarks. 

» 

£loiic»tliui. 

.   Set 

JimA. 

0. 

.0010 
.0083 
.0083 
.0110 
.0240 
.0544 
.1101 
.9831 
.505 

Jnek. 
0. 

InitiAlkMid. 

Teotfle  strength. 

TeetdUoontinued;  ber  wm  etretohing  et  thU 
time  end  loed  slowly  falling. 

and  bar  allowed  to  cool  to  about  90^  Fahr.,  resting  in 
i  hoars. 

I  after  cooling  to  90^. 
on,  ''.50  =  10.0  per  cent, 
inch  sections,  ".02,  ''.09,  ".19,  ".13,  ".07. 
meter,  ".728.     Area,  .416  square  inch.    Contraction, 

>pplied  and  present  strength  determined. 


In  ganged  length. 

Remarks. 

e 

Set 

Inehsi, 

IfiOi. 

Elastic  limit 

On  original  area. 

On  reduced  area. 

Tensile  strength. 

On  original  area. 

On  redaoed  area. 

At  time  of  fhtctnre. 

r=25.8  per  cent    From  original  length. 

L28 

middle  of  stem.    Appearance,  silky. 

ion,  1".3  and  1".6  from  fracture. 

fracture,  ".54.    Area,  .229  square  inch.    Contraction, 

inch  sections,  ".07,  ".18,  ".66*,  ".26,  ".13. 


f 


u^       1 


i 
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TESTS   OF   IROK,  STEEL,  AND   OTHEB   MATERIALS. 


No.  1772. 

Marks,  a-7^2. 

Diameter,  ''.792. 

Sectional  area,  .4926  sqaare  inch. 

Temperatare,  Qo  Fahr. 

Ganged  length,  5''. 


Applied  iMMls. 

In  ganged  length. 

Totid. 

PeraoQttre 

Elongntion. 

Set. 

Bemarks. 

Pounds. 
1,000 
2,000 
10.000 
15^000 
20.000 
21.000 
22,000 
28,000 
28,600 
24,000 

22,000 
83,000 
84,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
82,000 
88,000 
84.000 
85.000 
30,000 
87,000 
88.000 
89.000 
40,000 
41,000 
42.000 
48.180 
87,000 
0 

Pounds. 
2.080 
4.060 
30.800 
80.460 
40.600 
43.680 
44,660 
46.690 
47,706 
48,730 

Lo* 
44.600 
46,600 
4e,730 
a;  750 
52.780 
54,810 
56.840 
58^870 
60,900 
62,980 
64.960 
66,900 
69,020 
71,050 
78.080 
75.110 
77.140 
79,170 
81,200 
83,280 
85.260 
85,680 
114, 910 

Inches. 
0. 

.0007 
.0039 
.0045 
.0068 
.0067 
.0073 
.0068 
.0066 
.0068 
dfeU. 

.0238 

.0844 

.0666 

.0750 

.0866 

.0968 

.1071 

.1179 

.1813 

.1460 

.1620 

.18 

.196 

.22 

.24 

.28 

.815 

.85 

.40 

.48    i 

.66 

.78 

Inch. 
0. 

Initial  loed. 

Slasiioliniti 

. 

Tensile  etrenirth. 

At  time  of  rupture. 
=-  22.4  per  cent. 

L12 

Fractured  2''.50  from  neck  at  center  pnnch  mark.  Appearand 
granular,  radiating  from  center  pnnch  mark  in  circamfereuce. 

Minimum  diameter  i"  from  place  of  rupture,  ^^61.  Local  contra 
tion,  ^'.9  each  side  of  this  point 

Diameter  at  fracture,  '^64.  Area,  .322  square  inch.  Contractio 
35.6  per  cent. 

Elongation  of  inch  sections^  ".12,  ".17,  ".44*,  ".26,  ".14. 


'i 


■i>. 


I   OF  lEON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1809. 
2. 

798. 

aa,  .60  square  inch. 
J,  70°  Fahr. 
rth,  6". 
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In  gaaced  length. 

Benerks. 

tsre 

--«- 

Set 

00 
00 

Indus. 
0. 

.0014 
.0030 
.0048 
.0066 
.0068 
.0078 
.0077 
feU. 

.0450 

.0502 

.0080 

.0728 

.0638 

.0081 

.1005 

.1188 

.1385 

.1464 

.106 

.18 

.20 

.23 

.255 

.28 

.88 

.38 

.45 

.55 

Indi. 
0. 

Initlelkwd. 
ElMtioUali. 

=  26.0  per  cent. 

00 

00 

00 

•0 

00 

00 

Loud 
100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

m 

MM) 

m 

NW 

m 

m 

MM) 

NN> 

100 

too 

MO 

100 

L25 

V'^  from  neck.    Appearance,  silky,  slightly  granular ; 

I  center-punch  mark  in  circumference. 

b  fracture,  ^^59.    Area,  .273  square  inch.    Contraction, 

Df  inch  sections,  'M6,  ''.20,  ''.38».  ''.36»,  'M6. 


iM 


.Jl 


1          284       TESTS  or  moN,  steel,  akb  otheb  matebul«. 

* 

Ka  1756. 

Marks,  3^782. 

Diameter,  ".79a 

Sectional  area,  .50  square  incli. 

Expansion,  '',0060  in  6  iochea. 

KBtimat^  temperature,  223^  Fahr. 

liauged  length^  5'', 

ApiiUiHl  Icmdm, 

In  gAQffid  l^Ojcth. 

B«attTt«. 

ToUl. 

I'^'lr^ 

AlODigktioil 

.        Set, 

/^»«i». 

1    r&andM. 

/»M. 

/nM. 

l,000 
2,000 

2,  WO 
*,000 

0, 

.0004 

0. 

tnlUia  lo^ 

10,000 

^0,«00 

.0018 

11,000 

1S,Q0Q 
13.000 
H,000 

15.000 

10,000 
17,000 

iB,m 

1»,D«0 
30,000 

ai.000 

24,000 
«.000 
5«,000 
SO,  000 
33,000 
34,000 
JttSvOOO 
3»,00i» 
4(1^000 
42,  tm 

.0039 
.0041 

.004& 
.0047 
,00!»1 

.0000 
,000t 
.0004 
.0000 

Elutlcltntlc 

Uftd  fell. 

20,000 

40,000 

.0432 

21,000 
22,000 
S4000 
25,000 
^900 

42,000 
44,000 
48.000 
SO,  000 
33,000 

.0540 

.own 

.0R3« 
.0853 

***"      ■"'►•*^ 

, 

S7,000 

28^000 
2^,000 

5g,000 

.JOBl 
.1009 
,107$ 

*'"""■'• 

30,000 

ai,oe« 

32,000 
S3,  OOP 

M,ooa 

35.000 

trlow 

9»,O0D 
M,000 

i;ooo 

98^000 

<Sm 

70,000 
73,000 
74,000 
7«,000 

7S.eoo 

128L790 

.1442 
.16 
.19 
.IBS 

■  Si 

.246 
.MB 
.305 
,3« 
.67 

Ac  ttra«Qfriiphir«L 

=  39.0  per  cent. 

0                     0 

..«    |. 

""'"■"1 

Fractured  1".05  from  oeck.    Appearance,  silky. 
I^al  contrairtioii,  1"  each  side  of  fracture. 

iw^^r'"**^''"^*"™'"-^'*'    A"^. -204  square  iuch.    Contractioi. 

47.2 

ElougaOoii  of  iuch  aections,  ".39»,  ".20,  ".15,  ".14,  ".13. 

• 

' 

8   OF  IRON,  STEEL,    AND   OTHER   BiATERIALS. 

No.  1754. 
2.  . 

.708. 

'ea,  .50  sqaare  inch. 
'^01()54ii6iiiche8. 
BDiperatare,  339<^  Fahr. 
gth,  5^'. 
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k 

In  gMiged  length. 

Bemnrkfl. 

19X9 

Set. 

u. 
too 

100 

0. 

.0013 
.0020 
.0048 
.0051 
.0053 
.0054 
.0056 
.0057 
.0050 
.0003 
.0630 
.0541 
.0606 
.0748 

.on5 

.0827 

.0640 

.1080 

.1243 

.1284 

.1874 

.1415 

.145 

.285 

.24 

.24 

.24 

.285 

.515 

.645 

.665 

Jndi, 
0. 

Initial  load. 

Elastic  limit. 
Throbs. 

Tensile  strength. 
Attimeofrnptareb 
=  14.0  per  cent. 

MM) 

100 

NN) 

100 

100 

lOO 

NN) 

MN> 

NW 

NN> 

NN) 

NN) 

WO 

N)0 

NNI 

MM 

NN) 

MW 

WO 

NW 

MM) 

MM) 

MK) 

MK) 

MNi 

MM) 

MM) 

MM) 

MM) 

MM) 

MM) 

no 

» 

.70 

^MO  from  neck.    Appearance,  silky. 

■action,  ''.90  each  aide  of  fracture. 

t  fractare,  "M.    Area,  .342  sqaare  inch.    Contraction, 

of  inch  aeotiona,  ".08,  ".26*,  ".17,  ".08,  ".11. 


i 


1  I 


U 


t    i: 
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TESTS   OP   IRON,    8TEBL,    AND   OTHER   MATERIALS. 


No.  1763. 
Marks,  3-782. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0141  in  6  inches. 
Estimated  temperatare,  431^  Fahr. 
Gauged  length,  5". 


Applied  ]«dik 

In  gAUftfiA  length. 

R«inw-k». 

TotaL 

Per  «quar« 

ELontatlon. 

Bet. 

Fvtmdt. 
3,000 
5,000 
10,000 
15,000 
16,000 
17,000 
18»000 
19,900 
20,000 
20,500 
21,000 
22,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85.000 
86,000 
87,000 
38,000 
30,900 
40.000 
41,000 
42,000 
43.000 
44.000 
45,000 
45,800 
48,400 
0 

2.000 
10.  000 
80.000 
80.000 
32.000 
84,000 
36,000 
38.000 
40,000 
41.0(K> 
42,000 
44,000 
•    48.000 
50.000 
62.000 
54,000 
56.000 
68.000 
60.000 
68.000 
64,000 
66,000 
68.000 
70.000 
72.000 
74.000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90.000 
91,600 
123,980 
0 

0, 
.0004 
.0010 
.0028 
.0030 
.0035 
.0039 
.0043 
.0044 
.0102 
.0379 
.0406 
.0461 
.0614 
.0572 
.0634 
.0608 
.0768 
.0825 
.0909 
.0069 
.1090 
.1170 
.1286 
.1845 
.1460 
.1576 
.1711 
.28 
.24 
.245 
.26 
.82 
.825 
.52 

0. 

iQjtiallouL 
BlMtioUmii 

TensUe  itrengtb. 
Attimeofniptara» 
=  15.2  per  cent. 

• 

...... ...... 

.76 

Fractured  1".25  from  neck.    Appearance,  silky ;  no  change  in  coloi 
Surface  of  stem,  straw  colored. 
Local  contraction,  ''.80  each  side  of  fracture* 

Diameter  at  fracture,  ".66.    Area,  .342  square  inch.    Gontraotioo 
31.6  per  cent. 
Elongation  of  inch  sections,  ".09,  ".10,  ".11,  ".22»,  ".24*. 


1 


OF   IHON,    STEEL,    AND   OTHER   MATERIALS. 
No.  1766. 
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I 


98. 

^  .50  square  inch. 
,0195  in  6  inches, 
nperatare,  569^  Fahr. 
:h,  5". 


ila 


In  sMged  length. 

BemMka. 

r© 

Elongation. 

Set 

Inches, 
0. 

.0004 
.0088 
.0043 
.0060 
.0062 
.0066 
.0072 
.0078 
.0096 
.0200 
.0228 
.0257 
.0974 
.0887 
.0406 
.0471 
.0637 
.0566 
.0696 
.0764 
.0838 
.0906 
.0996 
.1097 
.13 
.125 
.145 
.155 
.17 
.18 
.19 
.20 
.22 
.28 
.25 
.28 
.31 
.34 
.89 
.45 
.54 
.81 

Inch, 
0. 

InitUJloMl. 
ElMiio  limit 

Tensile  strength. 
At  time  of  mptnre. 
=24.4  percent 

•r 

1.32 

,70  from  neck.    Appearance,  silky ;  blae  color.    Surface 

)lor. 

tiotty  ".9  each  side  of  fracture. 

fracture,  '^60.    Area,  .283  square  inch.    Gontraction, 

r  inch  sections,  ''.22,  "AT,  ''.22,  'M8,  'M3. 


iio^i 


m.L 
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TESTS  OF    IRON,    STEEL,    AND   OTHEK   MATERIALS. 


No.  1869. 
Marks,  3-782. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ^'.0227  in  6  inches. 
Estimated  temperature,  651^  Fahr. 
Gauged  length,  5''. 


Applied  loadA. 

In  xaufced  length. 

TotiU. 

Per  square 
inch. 

Elongation. 

Set. 

BMBATkB. 

Potmdt. 
1.000 
5,000 
10,000 
11,000 
12,000 
13,000 
14,000 
14,500 
15,000 
15,500 
16.000 
17,000 
18,000 
19.000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
43,600 
30,200 
0 

Potmdt. 
2,000 
10,000 
20,000 
22,006 
24,000 
26,000 
28.000 
20,000 

.30,000 
81,000 
82.000 
34.000 
86.000 
38,000 
40,000 
44,000 
48.000 
52,000 
56,000 
60,000 
64,000 
68,000 
72.000 
76,006 
78,000 
80,000 
82,000 
81.000 
86,000 
87,200 

136,650 
0 

0. 

.0019 
.0037 
.0043 
.0049 
.0054 
.0067 
.0091 
.0109 
.0126 
.0148 
.0102 
.0239 
.0291 
.0353 
.0489 
.0619 
.0776 
.0989 
.1124 
.1840 
.1621 
.1041 
.2334 
.27 
.295 
.325 
.38 
.46 
.61 

Inch. 
0. 

Initial  loud. 

ici^tr<<f  limH. 

• 

Tensile  strength. 
At  time  of  ft^ctnre. 

1.21 

—  24.2  per  cent. 

Fractured  2''  from  neck.     Appearance,    silky;    dark-blue   col 
Surface  of  stem,  blue  black. 

Local  contraction,  ^^9  and  V'.l  irom  fracture. 

Diameter  at  fracture,  ^^53.     Area,  .221  square 
55.8  per  cent. 

Elongation  of  inch  sections,  'M9,  ''.6a»,  ''.20,  'M3,  ''.09. 


inch.    Oontractii 


M 


Ot'   lEON,  STEEL,  AND   OTHER   MATERIALS. 
No.  1759. 
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*8, 

r^  .50  8qaare  inch. 
D2GI  iu  6  inches, 
iperature,  738o  Fahr. 


In  ganged  length. 

Remarks. 

e 

Elongation. 

Set. 

Inches. 
0. 

.0008 
.0042 
.0045 
.0051 
.0054 
.0062 
.0066 
.0060 
.0086 
.0107 
.0180 
.0144 
.0159 
.0179 
.0202 
.0223 
.0285 
.0349 
.0412 
.0476 
.0556 
.0610 
.0688 
.0796 
.0874 
.0966 
.1040 
.1145 
.1257 
.14 
.15 
.17 
.185 
.205 
.22 
.25 
.285 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength.                                 • 
At  time  of  rupture. 
=23.6  per  cent. 

.31 
.34 

.69 

L18           

.10  from  neck.    Appearance,  silky;  cup-shaped  ends. 

irface  of  stem  blae  color. 

tion,  1''  each  side  of  fractare. 

fracture,  '^54.    Area,  .229  squai*e  inch.     Contraction, 

inch  sections,  M8,'M6,'M5,  ".18,  ".51*. 
\ 19 


li 
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TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 


No.  1757. 
Marks,  3-782. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0298  in  6  inches. 
Estimated  temperature,  832<^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Total. 

Persaaare 

Elongation. 

Set. 

Remarka. 

Pounds. 
1.000 
2,000 
3,000 
4.000 
5.000 
8,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
12,500 
18,000 
18,600 
14,000 
14,600 
15,000 
15,500 
18,000 
18,500 
17»000 
18,000 
19,000 

ao.ooi* 

81,000 
22.000 
23,000 
24.000 
26.000 
20.000 
27,000 
28,000 
29.000 
30.000 
81.000 
32,000 
88,000 
84,000 
35.000 
30,000 
37.000 
38,000 
39,000 
40,000 
41.000 
41,800 
80.000 
0 

Pounds. 
2.000 
4,000 
6,000 
8,000 
10,000 
12,000 
14.000 
16,000 
18,000 
20,000 
22.000 
24,000 
25,000 
20.000 
27.000 
28,000 
29.000 
30,000 
31,000 
32.000 
33,000 
34,000 
36.000 
38.000 
40.000 
42,000 
44.000 
40,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80.000 
82.000 
83,600 
131.000 
0 

Inches. 
0. 
.0007 
.0012 
.0015 
.0019 
.0025 
.0029 
.0032 
.0086 
.0099 
.0046 
.0051 
.0066 
.0079 
.0092 
.0101 
.0116 
.0127 
.0144 
.0165 
.0188 

.0299 

.0340 

.0423 

.0495 

.0565 

.0649 

.0736 

.0815 

.0913 

.0985 

.1114 

.12 

.13 

.14 

.16 

.17 

.196 

.215 

.23 

.27 

.285 

.34 

.80 

.47 

.71 

Inch. 
0. 

InitialloMl. 

Elaatic  Umit. 

Tenaile  strength. 
Attimeofrnptare. 
=  24.2  per  cent 

1.21 

^ 

Fractured  1".10  from  neck.  Appearance,  silky;  blue-black  i 
Surface  of  stem  same  color. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".54.  Area,  .229  square  inch.  Oontrac 
54.2  per  cent. 

Elongation  of  inch  sections,  'M4,  ".16,  ".16,  ".28,  ".62*. 


OF   IRON,  STEEL,    AND   OTHER  MATERIALS,  291 

No.  1758. 


k,  .50  square  inch. 
0348  in  6  inches, 
iperatore,  960^  Fahr. 


n    t 


In  ganged  length. 

Bemarks. 

t 

Set. 

IndL 

0. 

.0010 
.0014 
.0015 
.0017 
.0023 
.0029 
.0030 
.0035 
.0039 
.0042 
.0047 
.0051 
.0058 
.0067 
.0075 
.0085 
.0094 
.0107 
.0118 
.0137 
.0154 
.0177 
.0199 
.0259 
.0328 
.0302 
.0470 
.0554 
.0654 
.0730 
.0629 
.0939 
.11 

:& 

.15 

.16 

.19 

.22 

.27 

.325 

.415 

.45 

Inch. 
0. 

InitlftlloMl. 
ElMtic  limit 

Tensile  strenath. 
At  time  of  rnptoro. 
=  15. 6  per  cent 

.78 

(, 


0  firom  neck.    Appearance,  silky.    Gap-shaped  ends; 

Surface  of  stem,  blue  black, 
bion  reaches  to  the  neck,  and  V  firom  flracture. 
raoture,  '^52.     Area,  .212  square  inch.     Oontraction, 

inch  sections,  ''.08,  ''.07,  ".07,  ".08,  ".48*. 
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No.  1871. 
Marks,  3^782. 
Diameter,  ''.798. 
Sectional  area,  .60  sqaare  inch. 
Expansion,  ''.0372  in  6  inches. 
Estimated  temperature,  1021^  Fahr. 
Ganged  length,  5". 


Applied  loads. 

In  ganged  length. 

TotaL 

PersoiiAre 
inch. 

Elongation. 

Set 

Bemarks. 

Poundt. 
1,000 
5,000 

7,000 
8.000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
28.060 
15,800 
0 

Poundt. 
2,000 
10,000 
12,000 
14,000 
16,000 
18.000 
20,000 
22.000 
24,000 
26,000 
28,000 
30,000 
32.000 
84,000 
86,000 
38,000 
40,000 
42.000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
56,120 
87,290 
0 

0. 

.0028 
.0040 
.0049 
.0052 
.0061 
.0068 
.0082 
.0100 
.0127 
.0164 
.0207 
.0275 
.0355 
.0441 
.0548 
.0661 
.0805 
.1002 
.1179 
.1370 
.1655 
.2148 
.2766 
.48 
.52 

Inch. 
0. 

Initialload. 

Elastic  limit. 

At  time  of  frMtore. 

1.34 

=  26.8  per  cent 

Fractured  1"  fix)m  neck.  Appearance,  silky ;  dark  blue.  Surf 
stem,  dark  blue  with  brownish  cast. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".48.  Area,  .181  square  inch.  Contra 
63.8  per  cent. 

Elongation  of  inch  sections;  ".13,  ".15,  ".17,  ".23,  ".66*. 


i» 
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No.  1760. 


.50  »qoar@  Inch. 
L05  in  6  lucfae». 

5". 


Iaf«ige41it«t». 

Kf^nuirks. 

Sloa^tifln. 

Set. 

0. 

iiSil 

.0010 

,oos 

.0038 
.0031 
.0087 
.0008 
.004S 
.OOfiS 
.0099 

.infio 
.iois 

.0073 

.ooso 

.00*1 
,0104 
.0130 
.0137 
.0158 
.0104 
.0233 
.OSSS 
.0^ 
.0003 

.ocw 

.0710 
.105 

.m 

.14 

Am 

.lOfi 

.S45 
.405 

0. 

Slutie  limit 

Tenifle  itrenjrth, 
At  time  ormptunx 
=  14.0  per  cent 

"  .71  " 

1 

from  neck.     Appearaoce^  fine  silky.    Fracture  and 
I ae  black  color,  in  part  reddish  brown  p 
on  reaches  to  the  neck,  and  1"  from  fi-actore. 
«ture,  ".i50.    Area,  .196  square  inch.    Contraction,  60.8 

uch  sections,  ^'.05,  *'M,  ''M, '  .07,".51», 


294  TESTS  OF  IRON,  STEEL,  AKD  OTHER  itATEttlALS. 

No.  1875. 
Marks,  3-782. 
Diameter, ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0416  in  6  inches. 
Estimated  temperatare,  1134^  Fahr. 
Gauged  length,  5". 

Before  commencing  this  test  the  snpply  of  heat  was  regulated  so  tl 
the  bar  was  increasing  in  temperatare  veiy  slowly. 


AppUed  loads. 

In  gauged  length. 

Total. 

Per  square 
inoh. 

• 
ElongaUon. 

Set. 

Pounds. 
1,000 
2,000 

Potmdt, 
2,000 
4,000 

Inch. 
0. 
.0022 
.0025 
.0031 
.0038 
.0037 
.0038 
.0040 
.0048 
.0049 
.0054 
.0001 
.000  J 
.0080 
.0090 
.0104 
.0117 
.0138 
.0104 
.0192 
.0224 
.0259 
.0318 
.0352 
.0426 
.0480 
.0000 
.0713 
.0820 
.0909 
.0977 
.1034 
.1143 
.1260 
.1350 
.1451 
.1544 
.1041 
.1781 
.1824 
.1909 
.2004 
.2090 
.2170 
.2209 
.2359 
.2451 
.2544 
.2087 
.2731 
.2827 
.2919 
.3021 
.3119 
.3219 
.  3310 
.3410 
.3519 
.3029 
.3730 
.3849 
.3959 
.4009 
••4180 

Inch, 
0. 

Initial  load. 
After  1  minute. 

Do. 

Do. 

Do. 

Do. 
Elastic  limit 
After  4  minute. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 
After  1  minute. 
After  1^  minutes. 
After  2  minutes. 
After  3  minutes. 
After  4  minutes. 
After  6  minutes. 
After  0  minutes. 
After  7  minutes. 
After  8  minutes. 
After  9  minutes.  * 
After  10  minutes. 
After  11  minutes. 
After  12  minutes. 
After  13  minutes. 
After  14  minutes. 
After  15  minutes. 
After  10  minutes. 
After  17  minutes. 
After  18  minutes. 
After  10  minutes. 
After  20  minutes. 
After  21  minutes. 
After  22  minutes. 
After  23  minutes. 
After  24  minutes. 
After  25  minutes. 
After  20  minutes. 
After  27  minutes. 
After  28  minutes. 
After  20  minutes. 
After  30  minutes. 
Afti^r  31  minutes. 
After  32  minutes. 
After  83  minutes. 
After  84  minutes. 

8,000 

0,000 

4,000 

8,000 

0.000 

12.000 

7,000 

14,000 

8.000 

iG,000 

9,000 



18.000 

io.obo  1      20,666 

ii.ooo        22,666 

12, 000             24.  000 

18,000 

20,000 

14,000 

28,000 

15,000 

30,000 

10,000 

32.000 
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No.  1875— Continued. 


1      In  gau^  length. 

Semarks. 

Blong*tion. 

Set 

1 

In€he*. 
.4304 
.4444 
.4567 
.4606 
.4829 
.4060 
.5080 
.5220 
.5350 

Inch. 

After  35  minates. 

After  36  minates. 

After  97  rainnteSr 

After  38  minates. 

After  30  minates. 

After  40  minates. 

After  41  minates. 



After  42  minates. 
After  43  minates. 

.5509 

After  44  minutes. 

!          .5649 

After  46  minates. 

.5805 

After  46  minates. 

.6049 

-6107 

.6964 

.6497 

.6609 

.6769 

.6060 

.7144 

.7330 

.7560 

.77 

.79 

.815 

.885 

.866 

.896 

.025 

.966 

1.00 

1.04 

1.00 

L16 

1.26 

1.48 

After  47  minates. 
After  48  minates. 
After  49  minutsH. 
After  50  minntes. 
After  51  minates. 
After  52  minates. 
After  63  minnteti. 
After  54  minates. 
After  56  minates. 
After  56  minates. 
After  67  minntes. 
After  58  minntes. 
Alter  50  minates. 
After  60  minates. 
After  61  minntes. 

After  62  minates.                                                     j 

After  63  minntes.                                                     ( 

After  64  minates.                                                    i 

After  66  minutes. 

After  66  minates. 
After  67  minntes. 
After  68  minutes. 
After  69  minates. 
After  70  minates. 
Tensile  strength. 

in 


led,  rap  tore  not  complete. 

increase  in  stretch,  it  is  evident  tbe  bar  would  have  frac- 

ief  period  of  time  if  the  load  had  been  continued. 

which  had  now  elapsed  since  the  commencement  of  the 

.nd  20  minutes,  and  during  this  time  it  is  probable  that 

[>f  the  bar  may  have  increased  60  degrees,  more  or  less, 

)  of  increase  continued  the  same  during  the  test  it  did 

ceding. 

OOFahr. 

m,  1".48=29.6  per  cent. 


nch  sections  ,'MO,  ''.32,  ".70,  ".25,  ^ 


11. 
Area,  .251  square 


eter  'MO  from  middle  of  stem,  ".565. 

m,  49.8  per  cent. 

i  to  rupture. 

[;h,  26,700  pounds=106,800  pounds  per  square  inch  on 

oad  at  time  of  fracture,  24,600  pounds=135,910  pounds 

jn,  r'.65=33.0  percent. 

from  middle  of  stem.    Appearance,  silky.    The  stem 

)r  from  e^kch  neck  to  the  place  of  ruptute.    The  most 

-8  ".50  each  side  of  fracture. 

racture,  ".48,    Area,  .181  square  inch.    Contraction, 

nch  sections,  ".10,  ".32,  ".86»,  ".^6,  ".11. 


.  J 


I 


I 
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No.  JS72. 
Marks,  3-782. 
Diameter,  ".798. 

Sectional  area,  .50  square  inch.  * 

Expansion,  ".0441  in  6  inches. 
Estimated  temperature,  1198o  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  sqoare 
inch. 

Elongation. 

Set 

Remarks. 

Pound*. 

1,000 

2.000 

3.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9.000 

10.000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

16.500 

17.000 

17.500 

18,000 

18.500 

8,300 
0 

Poundt. 

2,000 

4,000 

6,000 

8.000 

10.000 

12.000 

14,000 

16,000 

Inches. 

a 

.0009 
.0016 
.0027 
.0035 
.0044 
.0058 
.0076 

Inch. 
0. 

Initial  load. 

Elaatio  Umit  (not  weU  defined). 

18. 000    '          .  0003 

20.000 
22,000 
24,000 
26,000 
28,000 
80.000 
82,000 
83,000 
34,000 
85,000 
86,000 

87.060 

62,880 

.0113 
.0150 
.0221 
.0325 
.0482 
.0729 
.1061 
.1524 
.1801 
.2233 

<       .30 
{       .79 

• 



Tensile  strength. 

At  time  of  fracture. 

i.55 

=  31.0  per  cent 

Fractured   3*'   from    neck.      Appearance,  silky;   dark-blue  co 
Surface  of  stem,  blue-black. 

Local  contraction,  V*.6  each  side  of  fracture. 

Diameter  at  fracture,  '^41.    Area,  .132  square 
73.6  per  cent. 

Elongation  of  inch  sections,  'MO,  ".31,  ''.87*,  ".20,  ".07. 


inch.    Contract! 


I 


I  (I' 
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No,  1870. 

8. 

.50  square  inch. 
445  in  6  inches, 
peratare,  1208^  Fahr. 

I,  5''. 


In  ganged  length. 

i 
BemarkB. 

SlongAlion. 

Set 

IneJus. 

0. 

.0013 
.0018 
.0028 
.0043 
.0058 
.0085 
.0106 
.0153 
.0217 
.0280 
1          .0474 
.0820 
.1272 
.3343 
.4383 
.66 
.86 

L14 

Inch. 
0. 

Mtial  loMl. 
EUsUc  limit 

Tensile  strength. 
=  22.8  per  cent 

75  from  neck.    Appearance,  silky;  dark-blae  color. 

iark-blae. 

ion,  1".5  each  side  of  fracture. 

racture,  '^40.    Area,  .126  square  inch.    Contraction, 

inch  sections,  '^01,  ^'.05,  ''.29,  ''.72*,  ''.07. 


^      k 
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1^0.  1762. 
Marks,  3-782. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0486  in  6  inches. 
Estimated  temperature,  1313o  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  gauKed  length. 

BemarkB. 

Total. 

Peraaaare 
inch. 

Elongation. 

Set. 

Poundi. 

1,000 

2,000 

3.006 

4,000 

4,500 

5.000 

5,500 

6,000 

6,500 

7,000 

7,500 

8.000 

8,500 

9,000 

9,600 

•  10,000 

10,500 

11,000 

11,500 

12,000 

12,200 

Pound*. 

2,000 

4,000 

6,000 

8,000 

9,000 

10,000 

U,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

28.000 

24,000 

24,400 

IncheM. 
0. 

.0010 
.0022 
.0037 
.0043 
.0064 
.0062 
.0088 
.0095 
.0128 
.6157 
.0185 
.0262 
.0814 
.0454 
.06H5 
.0767 
.1004 
.1601 
.28 
.48 

Inch. 
0. 

initial  load. 

Elastic  limit. 

Tensile  strength. 

Chenr  red  when  fraetored. 

=84.0  per  cent 

0 

0 

1.28 

Fractured  2".50  from  neck.  Appearance,  silky;  dark-blue  col 
Surface  of  stem,  same  color.    Raised  scale  in  vicinity  of  fracture. 

Local  contraction,  1".6  each  side  of  fracture. 

Diameter  at  fracture,  ".26.  Area,  .053  square  inch.  Gontractic 
89.4  per  cent. 

Elongation  of  inch  sections,  ".05,  ".93*,  ".21,  ".03,  ".01. 


5F   IRON,   STEEL,    AND   OTHER   MATERIALS. 
No.  1761. 

,  .50  square  inch. 
)501  in  6  inches, 
iperatare,  1351^  Fahr. 
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In  ganged  length. 

Benuurks. 

e 

Set. 

Inehti, 
0. 

.0007 
.0017 
.0025 
.0032 
.0039 
.0048 
.0080 
.0072 
.0089 
.0109 
.0130 
.0158 
.0191 
.0238 
.a292 
.0843 
.0(29 
.0528 
.0703 
.M77 

Inch. 
0. 

Initial  load. 
Blattio  Umlt 

Tensile  strength. 
=30. 8  per  cent 

.iss 

.235 
.455 

1.54 

to  from  neck.    Appearance^  silky ;  medium  blue  color. 
n  medium  blue  color  with  red  spot  at  fractured  end. 

ioQ  v. 5  each  side  of  fracture. 

actore,  ^'.35.    Area,  .096  square  inch.    Contraction,  80.8 

inch  sections,  ".06,  ".10,  ".25,  ".97*,  ".16. 


mv 


i 


I 


1™ 
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No- 1876, 
Marks,  3-782. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ".0522  in  6  inches. 
Estimated  temperatare,  1405^  Fahr. 
Ganged  length,  5". 


AppUed  loadB. 

In  ganged  length. 

1 

1 

Total. 

PeraqoAre 
iooh. 

Elongation. 

Set. 

Remarka. 

Pounds. 
1.000 
1,500 
2,000 
2,500 
3,000 

Poundt. 
2,000 
8,000 
4,000 
5,000 

^6,000 

Inch. 

0. 
.0010 
.0018 
.0028 
.0029 
.0032 
.0036 
.0044 
.0051 
.0060 
.0070 
.0083 
.0094 
.0113 
.0134 
.0161 
.0182 
.0224 
.0251 
.0301 
.0340 
.0438 
.0522 
.0678 
.0759 
.08«0 
.0918 
.0988 
.1064 
.1138 
.1214 
.1292 
.1368 
.1453 
.1528 
.1609 
.1693 
.1770 
.1859 
.1938 
.2018 
.  2108 
.2198 

.2388 

.2478 

.265 

.29 

.315 

.835 

.355 

.385 

.41 

.44 

.475 

.515 

.655 

.605 

.675 

.975 

Inch. 
0. 
*••• 

Initial  load. 

After  1  minnte. 

3,500 

7,000 

BUstiu  limit. 

After  1  minnte. 

4,000 

8,000 

Do. 

4,600 

9.000 

Do. 

5,000 

10,000 

Da 

•  5,600 
"6,000** 

11.000 

""i2,*ooo' 

Do. 

Do. 

6,500 

13.000 

Da 

7,000 

14.000 

Da 

After  1  minnte. 

After  2  minntee. 

After  2|  minntea. 

After  3  minutea. 

After  3|  minntea. 

After  4  minntea. 

After  4|  minntea. 

After  5  minntea. 

After  5^  minutea. 

After  6  minntea. 

After  6^  minutea. 

After  7  minutea. 

After  7}  minntea. 



After  8  minntea. 

After  H  minntea. 



After  9  minutea. 

After  9|  minntea. 

After  10  minntea. 

After  10}  minntea. 

After  11  minntea. 

After  111  minntea. 

After  12  minntea. 

After  124  minntea. 

After  13  minntea. 

After  14  minntea. 

....••.....■ 

After  15  minutea. 

Alter  16  minutes. 



After  17  minuteft. 



After  18  minutea. 

After  19  minntea. 

After  20  minutea. 

After  21  minutes. 

After  22  minutea. 

After  23  minntea. 

After  24  minutea. 

After  25  minutea. 

1 

After  26  minutea. 

1 ::  ::: 

After  27  minntea. 

1 

After  28  minntea. 

7  000            ''^  *^*^ 

Tensile  atrength. 

' 

Load  released  and  test  discontinned. 
Fahr.,  and  rest  unloaded  16  honrs. 


The  bar  allowed  to  cool  to  7< 
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No.  1876— .Continued, 

ktion,  ".95=19  per  cent. 

if  inch  sections,  ".03,  'MO,  ".48,  ".30,  ".04. 

ameter,  ".58. 

^  .264  square  inch.    Oontraction,  43.2  per  cent 

ted  on  the  cold  bar  70^  Fahr.    Micrometer  observations 

nine  present  elastic  limit. 


In  g»ii«ed  length. 

Bemftrks. 

uu« 

Set 

iB. 

Inchst. 
0. 

.0079 
.0084 
.0067 

dfelL 

.0167 

.0191 

.0238 

.0827 

.0488 

.0621 

.085 

.12 

.18 

.22 

Inch. 
0. 

Initial  load. 

ElMtio  limit  on  reduced  area.      f 

Tensile  strength  on  rednoed  area. 

At  time  of  fracture. 

=  25.8  per  eent.  total  elongation. 

• 

!00 

Lm 

nm 

??o 

1 

1.29 

".75  from  neck.    Appearance,  silky. 

Motion,  1".8  each  side  of  fracture. 

t  fracture,  ".44.    Area,  .152  square  inch.    Contraction 

area,  69.6  per  cent. 

of  inch  sections,  ".04,  ".11,  ".73*,  ".36,  ".05. 
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No.  1874. 
Marks,  3-782. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0540  in  6  inches. 
Estimated  temperature^  1451^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

ToUL 

Per  square 
indi. 

Elongation. 

Set. 

Bemarks.* 

Poundt. 
1,000 
1,600 
2^000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
5,600 
6.000 
6,500 
7.000 
7,600 
8,060 
8,260 
0 

Patmdt. 

2.000 

3,000 

4,000 

6,000 

^      6.000 

•      7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

16,000 

16.000 

16,690 

0 

0. 

.OOU 
.0016 
.0019 
.0026 
.0086 
.0048 
.0067 
.0093 
.0134 
.0191 
.0287 
.0446 
.0771 
.1857 
.285 

1.17 

Inch. 
0. 

Initial  load. 

............ 

Elastic  limit  (not  weU  defined.) 

Tensae  strength. 
=  23. 4  per  cent 

Stress  released  just  before  fracture  \« 
Sectional  area,  .C 


Fracture  not  completed, 
expected. 

Minimum  diameter  1".20  firom  the  neck,  'M9. 
square  inch.    Gontraction,  94.4  per  cent. 

Surface  of  stem,  blue-back  color. 

Local  contraction  reaches  to  the  neck,  and  V'A  along  the  stem  in 
the  place  of  minimum  diameter. 

Elongation  of  inch  sections,  ".01,  ''.02,  ''.03,  ".13,  ".98*. 


Jik\ 
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No.  1877. 

2. 

.798. 

ea,  M  sqnare  inch. 

".0685  in  6  inches. 

emperatnte  1566°  Fahr. 

8th,  5". 
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In  ganged  length. 

Remarks. 

Elongation. 

Set. 

da. 
WO 

Inehea. 
0. 

.0007 
.0015 
.0017 
.0024 
.0027 
.0041 
.0048 
.0061 
.0076 
.0096 
.0121 
.0144 
.0186 
.0221 
.0306 
.0305 
.0882 
.0877 
.0424 
.0497 
.0561 
.0665 
.0740 
.0787 
.0870 
.0965 
.1U5 
.1340 
.1552 
.1762 
.1965 
.2205 
.2445 
.2006 
.2851 
.8255 
.8660 
.30 
.48 
.48 
.68 
.00 
.71 
LOO 

Inch, 
0. 

Initial  load. 
After  i  minute. 

Do. 
Elastic  limit 
After!  minute. 

Do. 

Do. 

Do. 
After  1  minute. 
After  2  minutes. 
After  3  minutes. 
After  4  minutes. 
After  5  minutes. 

After  h  minute. 
After  1  minute. 
After  2  minutes. 
After  8  minutes 
After  4  minutes. 
After  5  minutes. 

After  h  minute. 
After  1  minute. 
Alter  2  minntes. 
After  3  minutes. 
Alter  4  minutes. 
After  5  minntes. 
After  6  minutes. 
After  7  minutes. 
After  8  minutes. 
After  9  minntes. 
After  10  minutes. 
After  11  minutes. 
After  12  minutes. 
After  13  minutes. 
After  14  minntes. 
After  15  minutes. 
After  16  minntes. 
After  17  minutes. 
After  18  minutes. 
After  19  minntes. 
Tensile  strength. 

=  19.6  per  cent 

% 

MM) 

MM 

NW 

MM 

............ 

MO 

MM 

..•■•■  ...... 

)00 

i 



' 

900 

BStdi 

aoontinued. 

1 

\ 


'     ij 


Hi 


of  inch  sections,  ''.02,  'M4,  ''.64,  ".11,  ".07. 

liameter,  ".60.    Area,  .196  sqnare  inch.     Gontraction, 
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304  TE8T8   OF   IRON,   STEEL,    AMD   OTHER  MATERIALS. 

No.  1877— Continued. 
After  a  rest  of  two  hoars  bar  again  loaded  and  raptured  at  1(P  Pa 


Applied  liMids. 

In  gauged  length. 

Total. 

Per  square 

iD^I. 

Blongatkm. 

Set. 

Remaikfl. 

Potmdf. 
11.700 
10.880 

14,500 

Pimnds. 

50.600 

88,120 

134.280 

0 

Inchet, 

Inch, 

Elaatlc  limit  on  reduced  area. 

At  time  of  fracture. 

L20 

:^  24  per  cent,  total  elongation. 

Fractured  3''  from  neck.    Appearance,  silky. 
Local  contraction,  V'A  each  side  of  fracture. 
Diameter  at  fracture,  ''.37.    Area,  .108  square  inch.    Contract] 
78.4  percent. 
Elongation  of  inch  sections,  '^02,  'M5,  ".86*,  'M2,  ^'.06. 


r    IKON,  STEEL,  AND   OTHER   MATERIALS. 
No.  1873. 

I 

.50  square  inch. 
iW  in  6  inches, 
perature,  1620O  Pahr. 

,5". 


305 


la  fMif^  length. 

Remarks. 

Elongation. 

Set. 

Inehet. 
0. 
.0012 

Inch. 
0. 

Initial  load. 
ProlMble  elaatio  limit 

1 

.0018 
.0034 

^ 

.0051 

.0068 

.  or>o 

.0222 
.0«7 
.0752 

.1370 

.2039 

.395 

Tensile  strength. 
=  36.0  per  cent. 

1.80 

Bter  3"  from  neck  ".17. 

.023  square  inch.    Contraction,  95.4  per  cent. 

this  specimen  was  not  completed  in  the  testing  ma- 

re88  was  released  when  the  metal  was  down  to  the 

diameter. 

,  blue-black  color. 

>n  2'"  each  side  of  minimum  section. 

ich  sections,  ".03,  'Ml,  1".13,»  ".45,  ".08. 

—20. 


n 


II 
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TESTS   OF   IBON,   STEEL,   AND   OTHEE   MATEBIAL8. 


J 


Marks,  4-795. 

Diameter,  ^'.798. 

Sectional  area,  .50  square  inch. 

Temperature,  0  Fahr. 

Gauged  length,  5". 


No.  1773. 


Applied  loadB. 


Total. 


Powmdt. 
1,000 
2,000 
10,000 
15,000 
20,0Q0 
21,000 
82,000 
28,000 
24,000 
25,000 
25,200 


23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
28,000 
30^000 
31,000 
82,000 
33,000 
84,000 
35,000 
88,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
44,540 
38,600 
0 


Per  square 
inch. 


2,000 
4,000 
20.000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
50,400 


In  gauged  length. 


Elongation, 


Inches. 
0. 

.0001 
.0017 
.0037 

,  .0053 
.0055 
.0058 
.0063 
.0063 
.0065 
.0066 


Load  fell 


46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,080 
119,880 
0 


.0167 

.0240 

.0588 

.0659 

.0745 

.0848 

.0954 

.1066 

.1184 

.1313 

.1443 

.1581 

.1738 

.20 

.22 

.24 

.275 

.30 


.47 
.59 
.82 


1.11 


Set 


Inch. 

0. 


'  Bemarks. 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 
At  time  of  raptore. 
=22.2  per  cent. 


Fractured  2'^5  from  neck,  at  center-punch  mark.  Appearance 
ular,  radiating  from  center-punch  mark  in  the  circumference. 

Minimum  diameter,  \''  from  the  place  of  rupture.  Local  contra 
1^'  each  side  of  this  point. 

Diameter  at  fracture,  ''.64.  Area,  .322  square  inch.  Contra 
35.6  per  cent. 

Elongation  of  inch  sections,  'Ml,  ".16,  ".32»,  ".37»,  ".15. 
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No.  1810. 

,  .50  Kquare  inch. 
7(P  Fahr. 


Jn  EAnged  lenglli*. 


I  Eloiij^nktioii. 


Remarkfl. 


Set. 


I 


Ineh§$.  Inch. 

0.  0.  I  Initial  load. 

.0012 
.0029 

.0046  I , 

.0063  I 

.0074  I 

.0079  ElMticIimit. 


kd  felL 


.0422 

.0503 

.0567 

.0658 

.0740 

.0?56 

.0052 

.1079 

.1204 

.14 

.15 

.165 

.185 

.205 

.225 

.255 

.28 

.32 

.37 

.44 

.54 


Tensile  strengtli. 
At  time  of  fracture. 
=24.0  per  cent 


i  firom  neck  at  center-punch  mark.    Appearance,  silky, 
rractare,  '^59.  •  Area,  .273  square  inch.    Contraction, 

inch  sections,  'M4,  'M8,  ".37»,  ".3G,  'M5. 


IL^  ^ 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  1764. 
Marks,  4-795. 
Diameter,  '^798. 
Seotionai  area,  .50  square  inch. 
Expausion,  'M)058  in  6  inches. 
Estimated  temperature,  215^  Fahr. 
Ganged  length,  5^', 


Applied  loads. 


Total. 


Pounds. 
2,000 
5,000 
10,000 
15,000 
20,000 
21,000 

,22,000 
21,600 
22,600 


21,000 
22,000 
28,000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
84,000 
38,000 
37,000 
88,000 
30,000 
40,000 
41,000 
41,700 
39,200 
0 


Per  saoare 
inon. 


Pounds. 
4,000 
10,000 
20,000 
30,000 
40,000 
42,000 
44,000 
4\000 
45,200 


In  ganged  length. 


Elongation 


Inch. 

0. 

.0008 
.0019 
.0030 
.0041 
.0046 
.0048 
.0048 
.0061 


Set 


Inch. 

0. 


Load  fell. 


42,000 
44,000 
48,000 
48,000 
50,000 
52,000 
54,000 
58,000 
58.000 
80,000 
82,000 
84,000 
88,000 
88,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,400 
125,840 
0 


.0177 

.0452 

.0458 

.0487 

.0710 

.0709 

.0782 

.0995 

.1081 

.1098 

.1516 

.1586 

.1685 

.1803 

.195 

.27 

.325 

.33 

.38 

.555 


BemarkH. 


Initial  load. 


Blaatio  limit 


Tensile  atrength. 
At  time  of  firacture. 
=  17. 8  per  cent 


Fractured  V'.SO  from  neck  at  center-punch  mark. 
Local  contraction,  I'M  each  side  of  fracture. 
Diameter  at  fracture,  *\63.    Area,  .312  square  inch 
per  cent 
Elongation  of  inch  sections,  ".30*,  ".22»,  ".13,  ".13,  ".10. 


Appearance, 


Contractioi 
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No.  1763. 


.50  sqaare  inch. 
^  in  6  inches. 
>erature,  317o  Fahr. 


In  gauged  length. 

Remarks. 

EloBgiition. 

Set 

Inch. 
0. 
.0020 

Ineh. 
0. 

Initial  load. 
Elaetio  limit 
Throbs. 

Do. 

TensQe  strength. 

At  time  of  rapture. 
:=12.S  per  cent 

.0036 

.0046 

.0040 

C       .0080 
}       .0347 

.0361 

.0379 

.0410 

.0681 

.0601 

.0400 

.0004 

.0803 

.0881 

.0882 

.1280 

.1520 

.156 

.19 

.19 

..... ...... 

.20 

.226 

.206 

{    -.^l 

.81 

» from  neck  at  center-panch  mark.    Appearance,  silky. 

Dn,  1'^  each  side  of  firactnre. 

aotore,  ^'.64.    Area,  .322  square  inch.    Contraction, 

noh  sections,  ''.08,  ''.07,  ".06,  ".16*,  ".24». 


m 


310  TESTS   OP   IBON,    STEEL,    AND   OTHER    MATERIALS. 

No.  1767. 
Marks,  4-795. 
Diameter,  ^'.798. 
Sectional  area,  .50  square  inch. 
Expansion,  '^0148  in  0  inches. 
Estimated  temperature,  440^  Fahr. 
Onaged  length,  5'\ 


Applied  loads. 


ToteL 


Pound*. 
1,000 
5^000 
10,000 
15,000 
20,000 
21,400 
22.400 


21,000 
21,600 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
80,000 
88.000 
40,000 
42,000 
44,  GOO 
46,000 
47,000 
48,000 
40,000 
40,400 
45,000 
0 


Per  M  aire 
inon. 


Poundi. 
2,000 
10,000 
20,000 
30,000 
40,000 
42,800 
44,800 


IngMiged  length. 


Blongfttioii. 


Inch. 

0. 

.0013 
.0020 
.0042 
.0063 
.0050 
.0060 


Set. 


Inch. 
0. 


Load  fell. 


42,000 

.0100 

48,000 

.0188 

44.000 

.0292 

48,000 

.0374 

62,000 

.0463 

56,000 

.0602 

00.000 

.0730 

64,000 

.0867 

68,000 

.1020 

72,000 

,12 

76.000 

.136 

80,000 

.165 

84.000 

.18 

88,000 
02,000 

.226 

.'28 

94,000 

.30 

06,000 

.35 

08.000 

.43 

98.080 

.53 

134,210 

0 

.60 

Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 
At  tinie  of  f raotore. 
=  13. 8  per  cent. 


Fractured  r'.20  from  neck.    Appearance,  silky.    Oblique,  48°. 
change  in  color.    Surface  of  stem  straw  colored. 
.  Local  contraction,  '^8  each  side  of  fracture. 

Diameter  at  fracture,  ''.66.    Area,  .342  square  inch.    Oontnu 
31.6  percent. 

Elongation  of  inch  sections,  ".09,  ''.09,  ".10,  ".16*,".26*. 


OF    IRONj  STEEL,  AND   OTHER    MATERIALS. 
No.  1765. 

,,  ,/iU  square  incli. 
myo  in  6  inches, 
iperatare,  570^  Fabr. 
I,  5". 
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Inguified  kngth. 


]Kl«ai»tion.|       Set. 


RemArks. 


1       JhJL 

!        OL 

.0014 
,0009 

.OMA 
.ODM 

Inch. 
0. 

Initial  load. 

i         .0008 

BlaAtic  limit. 

.Ot£i 
.OOIB 

.osae 

.0100 
.0500 

.mi 

.0800 

.10 

An 

.li 

.17 

A9& 

/m 

.875 

.3S 

.3T 

.41 

.51 

.07 

Tensile  strength. 

.01 

=  18.2  per  cent. 

rom  tieck.    Appearance  silky. 

ion^  1"  each  side  of  fracture. 

ractare,  ^'M2.    Area,  .302  square  inch.     Contraction, 

inch  sections,  ''.38*,  'M8,  'M3,  'M2,  'MO. 


I 
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TESTS   OP   lEON,    STEEL,    AND    OTHER    MATERIALS. 


No.  1780. 
Marks,  4-795. 
Diameter,  ".79S. 
Sectional  area,  .50  square  inch. 
Expansion, /'.0225  in  6  inches. 
Estimated  temperature,  632^  Fahr. 
Gauged  length,  5*\ 


'  Applied  loada. 

In  ganged  length. 

Remarka. 

Toul. 

Peraquaru 
iDch. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
15,500 
16,000 
16,600 
17,000 
17,60(» 
18,000 
19,000 

Pounds. 
2,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
38,000 

Inch. 

0. 

.0006 
.0020 
.0044 
.0047 
.0054 
.0073 
.0097 
.0117 
.0140 
.01^1 

!0363 

.0485 

.0612 

.0765 

.0916 

.1090 

.1281 

.1514 

.18 

.215 

.26 

.33 

.37 

.42 

J. 60 

J. 62 

.60 

Inch. 
0. 

Initial  load. 
Elastic  limit 

20.000 
22,000 

40.000 
44.000 

24.000     1        48,000 
26,000            52,000 
28,000            ri6.000 

30.000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44.000 
45,000 

80,000 
G4.000 
08,000 
72,000 
76,000 
80,000 
84,000 
88,000 
90,000 
92,000 

94.000 
0 

TenaUe  strength  hot 

Load  releaaea  and  spekjimen  removed  from 



46,000 

47,000 

n 

0 

chine. 
=  12. 0  per  cent. 

Surface  of  stem  blue-black  color. 
Elongation  of  inch  sections,  'Ml,  ".13,  ".14,  ".12,  ".10. 
After  a  rest  of  twenty  hours  bar  tested  cold  at  temperature  of  65^  F 
Minimum  diameter,  ".740.    Area,  .430.  square  inch.    Contractior 
per  cent. 


Applied  loads. 

In  ganged  length. 

Total. 

Pounds. 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 

Per  sqnare 
inch. 

Pounds. 
96,000 
98.000 
100,000 
102,000 
104,000 

KM  000 

Elongation. 

Set 

AenMrks. 

Inch. 
.625 

Inch. 

.625 

.625 

.625 

.63 

.63 

.635 

.65 

54, 000     1       10R.  000 

(..:.::.. 

Tensile  strength. 
On  original  MCtion» 
On  reduced  section. 

54,200 

}  lOfi  400 

.   

ti2fi,m 

46, 000           138,  550 
0            1          0 

At  time  of  ftuctore. 

.70 

=  15. 2  percent 

Fractured  ".50  from  neck.  Appearance,  fine  granular,  radiating 
a  silky  spot  at  the  center. 

Local  contraction  reaches  to  the  neck  and  ".7  from  fracture. 

Diameter  at  fracture,  ".65.  Area,  .332  square  inch.  Gontraction, 
per  cent. 

Elongation  of  inch  sections,  ".11,  ".13,  ".14,  ".12,  ".26*. 


til 


r  ' 


OF   ZBON,   STEEL,   AND   OTHER   MATERIALS. 
No.  1779. 
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r9S, 

a,  «50  sqaare  inch. 
.0229  Id  six  inches, 
mperatiue,  642^  Fahr. 
fch,  5*\ 


In  fcaaged  IeD{;th. 


ElongAtktn. 


Set 


0. 
.0016 

.(am 

.0126 
.OlKt 

.0313 
.03S2 
.0500 
.0626 

.1086 
'      .13 
.ISA 
.IB& 
.21 
.345 

,335 
.375 
.43fi 
.546 


0. 


RemArkB. 


lnit5aIlcMid. 


SlMtio  limit. 


.1 


Koa 


Tensile  strength. 
At  time  of  fracture. 
=:  20.6  per  cent. 


'^75  from  neck.  Appearance,  silky;  deep  blue  color, 
ids.  Surface  of  stem  brown,  with  irregular  checkered 
)lack. 

4;tion,  ^^9  each  side  of  fracture, 
fracture,  ^'.59.    Area,  .273  square  inch.   Contraction, 


rf  inch  sections,  '^23,  ''.44*,  'M6,  'Ml,  ''.09. 


314  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATEBIAI.S. 

No.  1882. 
Marks,  4-795. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0268  in  6  inches. 
Estimate  temperature,  740^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

. 

Totol. 

Per  square 

Xlongatiou. 

Set. 

Kemarka. 

Pound*. 
1,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
35.000 
86,000 
37,0u0 
38,000 
39,000 
40,000 
41,000 

41,500 

41,000 
0 

Poundt, 
2,000 
22,000 
24.000 
26,000 
28.000 
30,000 
32.000 
34.000 
36.000 
38,000 
40,000 
42,000 
44,000 
48,000 
52,000 
56,000 
60.000 
64.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 

83,000  1 

Inch. 

0. 

.0048 
.0058 
.0057 
.0069 
.0086 
,0114 
.0146 
.0185 
.0232 
.0282 
.0345 
.0409 
.0546 
.0683 
.0840 
.1082 
.1235 
.1497 
.1624 
.1780 
.1957 
.2159 
.2416 
.2774 
.8224 
.48 
.47 

Inch, 
0. 

Initial  load. 

Elastic  Umit  (not  well  defined.) 

Tensile  strengtb. 

Test  discontinned. 

0 

.53 



=10. 6  per  cent. 

Elongation  of  inch  sections,  ".07,  ".16,  ".17,  ".08,  ".05. 

Minimum  diameter,  ^'.72.     Area,  .407  square  inch.     Contract] 
18.6  per  cent. 

Basted  sixteen  hours  and  then  test  completed  at  temperature  of 
Fahr. 


Applied  loads. 

In  gauged  length. 

Total. 

Persqiiare 

Set 

Poundt. 

47,  000  J 

40, 460  • 

43.100 
0 

Poundt. 

Inch. 

Inch. 


Elastic  limit;  rapid  stretching. 
On  original  area. 
On  reduced  area. 

Ou  original  area. 
On  reanoed  area. 

94,666 

115.480 

08,920 

121.  f.20 

142,  720 

0 

At  time  of  fracture- 

.83 

=  16. 6  per  cent. 

Fractured  2".5  from  neck.  Appearance,  fine  granular,  radiat 
from  silky  center. 

Local  contraction,  ".9  each  side  of  fracture. 

Diameter  at  fracture,  ".62.  Area,  .302  square  inch.  Contract! 
39.6  per  cent. 

Elongation  of  inch  sections,  ".10,  ".22,  ".31»,  ".11,  ".09. 


OF    IR03^,    STEEL,    AND    OTHER    MATERIALS. 
No.  1766. 

»a^  .50  square  incb. 
'.0275  in  6  inches. 
sGiperature,  757°  Fabr. 
th,  5". 
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In  gaoled  leogth. 

Remftrks. 

m 

Set. 

J. 

Ineiu*. 
0. 

.0017 
.0030 
.0045 
.0054 
.0065 
.0082 
.0004 
.0107 
.01:16 
.0180 
.  0228 
.0283 
.0418 
.0563 
.0700 
.0876 
.1029 
.125 
.16 
.18 
.22 
.255 
.28 
.31 
.37 
.43 
.56 
.66 

Inek. 
0. 

iDitial  load. 
Elaatio  limit 

W 

W 

)0 

M> 

W 

10 

N> 

)0 

It 

W 

)0 

w 

)• 

N) 

m 

Ht 

10 

10 

10 

HI 

>0 

10 

Tensile  Atrenfl^tb. 
At  time  of  fracture. 

i.20 

-—  24.0  per  cent. 

'^40  from  neck.     Appearance,  silky;    dark-blae  color. 

1,  blue-black,  witb  purple  cast. 

4^tion,  1"  each  side  of  fracture. 

fracture,  ''.65.    Area,  .238  square  inch.    Contraction,  52.4 

>f  inch  sections,  ".14,  ".17,  "  .18,  ".41»,  ".30. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


No.  1768. 
Marks,  4-795. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0337  in  6  inches. 
Estimated  temperature,  912^  Fahr. 
Gauged  length,  ^". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

ToUL 

Per  square 
indi. 

Elongation. 

Set 

Pwindt. 
1,000 
6,000 
10,000 
12,000 
12,600 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
17,000 
18,000 
19,000 
20,000 
22.000 
24,000 
26.000 
28,000 
30.000 
31,000 
32,000 
33.000 
34.000 
35,000 
36,000 
36.680 
20,000 
0 

Poundt. 
2,000 
10,000 
20,000 
24,000 
25.000 
26.000 
27.000 
28,000 
2CC0OO 
30.000 
31,000 
32,000 
34,000 
36,000 
38,000 
40,000 
44,000 
48.000 
52,000 
56,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70.000 
72,000 
73,360 
105,820 
0 

Inchu. 
0. 

.0014 
.0080 
.0060 
.0067 
.0074 
.0084 
.0004 
.0105 
.0119 
.0134 
.0152 
.0200 
.0246 
.0318 
.0380 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

A  t  tini6  of  friv^ture. 

.0543 
.0722 
.005 
.126 



.15 

.175 

.185 

.215 

.25 

.295 

.355 

.49 

1.16 

=  23. 2  per  cent. 



Fractured  ^"  from  neck.  Appearance,  silky ;  dark-blue  color.  ( 
shaped  ends.    Surface  of  stem,  blue-black. 

Local  contraction,  I'M  each  side  of  fracture. 

Diameter  at  fracture,  ^'.49.  Area,  .189  square  inch.  Contract 
62.2  per  cent 

Elongation  of  inch  sections,  'MO,  ''.21,  ".63»,  ".14,  ".08. 


OF    IBON,  STEEL,  AND    OTHER   MATERIALS. 
No.  1769. 

d8. 

a,  .50  square  inch. 
.0380  in  6  inches, 
mperatare,  1020o  Fahr. 
tb,  5". 
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'H 


Elongfttlon.j       Set. 


0 
0 
0 
0 
0 

• 

0 
0 
0 
0 
0 

o 

0 

o 

10 
10 

10 

o 

10 
>0 

It 

M» 
10 
Ml 
10 
10 
10 
10 

10  I 
>0  I 
10    ' 


In  gaoged  length. 


Inch, 

0. 

.0022 
.0025 
.0027 
.0082 
.0030 
.0040 
.0053 
.0060 
.0071 
.0086 


Inch. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


.0U5    |. 

.0150 

.0209 

.0282    i 

.0376    1. 

.0448    '. 

.0542 

.0651     1. 

.0700      . 

.0028    :. 

.1061 

.18 

.155 

.165 

.105 

.225 

.27 

.83 

.415 


.74 


Tensile  strength. 
At  time  of  fraotnre. 
=  14.8  per  cent. 


70  from  neok.    Appearance,  silky. 
Dtion  reaches  to  the  neck  and  V  from  fracture, 
fracture,  ''.50.    Area,  .196  square  inch.     Contraction, 

finch  sections,  ".08,  ".06,  ".06,  ".06,".48». 


m 


'  ■■  II 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


No.  1881. 
Marks,  4-795. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 
Expansion,  '^0393  in  6  inches. 
Estimated  temperature,  1052^  Fahr. 
Gauged  length  5'^ 


Applied  loads. 

In  ganged  length. 

ToteL 

Persquftre 
inch. 

Elongation 

Set. 

Remarks. 

Pounds. 
1,000 
10.000 
11,000 
12,000 
13.000 
14.000 
15.000 
16,000 
17.000 
18,000 
19.000 
20.000 
21.000 
22.000 
22,650 

DeM 

22,000 

21,500 

21,000 

0 

Pounds. 
2,000 
20.000 
22,000 
24.000 
26.000 
28,000 
30.000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44.000 
45,800 

Inch. 

0. 

.0042 
.0055 
.0060 
.0086 
.0117 
.0152 
.0215 
.0296 
.0408 
.0522 
.0674 
.0943 
.1167 
.1763 

IndL 
0. 

Initial  load. 

Elastic  limit. 

sending  loads  and  elonga 
: M27 

tions. 

.2550 
.2773 
.27 

Test  discontinued. 

0 

=  54.0  per  cent. 

Elongation  of  inch  sections,  ".18,  ".03,  ".02,  ".02,  ".02. 
Minimum  diameter,  ".71.    Area,  .396  square  inch.    Contraction, 
per  cent. 
Eested  eighteen  hours  and  test  completed  at  temperature  of  70^  F 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Pounds. 

Elongation. 

Set. 

Bemarks. 

Pounds. 
5.000 

31,100 

32.000 
34,000 
36,000 
38,000 
40.000 

40, 570 

37,900 
0 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

c    ..     .. 

Elastic  limit. 

^62,200 
(78.540 

On  original  area. 
On  rednoed  area. 

.0635 

.0895 

.1231 

.165 

.24 

.31 

rsi.iio" 

(102,450 
133.920 
0 

Tensile  strength. 
On  original  area. 
On  reduced  area. 

At  time  of  fracture. 

.61 

=  12. 2  per  cent. 

t,                  . 

Fractured  ".50  from  neck.  Appearance,  silky  center  30  per  cent., 
granular  at  circumference  70  per  cent. 

Local  contraction  to  the  neck,  and  ".9  from  the  neck. 

Diameter  at  fracture,  ".60.  Area,  .283  square  inch.  Contraction, 
per  cent. 

Elongation  of  inch  sections,  ".36»,  ".07,  ".06,  ".06,  ".06. 


"..  i 


rS    OP   IRON,  STEEL,  AND    OTHER   MATERIALS. 
No.  1878. 

^798- 

rea^  .50  square  inch. 
'^0449  in  6  inches, 
kemperature,  1192^  Fahn 
igth,  5"- 
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■. 

In  gauged  length. 

Bemarks. 

r" 

BldD^Ation. 

Set. 

tds, 

ooo 

Inchtt. 
0. 

.00« 
.0013 

.003« 

,  *i050 

.0074 

,mi 

.0119 
.0l«7 
.0244 

.  o:>2» 

.1274 

.3*04 
1.44 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 
=28.8  per  cent. 

ooo 

ooo 

ooo 

ooo 

000 

ooo 

000 

ooo 

ooo 
ooo 

ooo 

ooo 

IfOO 

000 

000 

000 

520 

5"  from  neck.    Appearance,  silky;  dark-blae  color.    Sur- 

jlne-blackj  with  brownish  tinge. 

action,  V\6  each  side  of  fracture. 

t  fracture,  ''.35.  Area,  .096  square  inch.   Contraction,  80.8 

of  inch  sections,  ".06,  ".23,  ".96»,  ".16,  ".03. 


'ii 


!]"!> 
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TESTS   OF   IBON,    STEEL,    AND    OTUEK   MATERIALS. 


I 


No.  1879. 
Marks,  4-795. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0486  in  6  inches. 
Estimated  temperature,  1285^  Fahr. 
Gauged  length,  5". 


AppUed  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Bemarks. 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 

Pounds. 
2.000 
4,000 
6,000 
8.000 

Ifl  000 

Inehss. 
0. 
.0011 
.0017 
.0030 
.0044 
.0OG9 
.0079 
.0116 
.0167 
.0273 
.0427 
.0006 
.1065 
.2304 
1.08 

Inch. 
0. 

Initial  load. 

6,000    i        12.' 000 

ElasUe  liuit. 

7,000 
8,000 
9,000 
10.000 
11.000 
12.000 

14,000 
16,000 
18.000 
20,000 
22.000 
24.000 
26,000 
27.880 
0 

13,000 

13,040 

Tensile  strength. 
==  21. 6  per  cent. 

Fractured  at  middle  of  stem.    Appearance,  silky;  bine-black  col 
Surface  of  stem,  blue-black. 

Local  contraction,  1".8  each  side  of  fractnre. 

Diameter  at  fracture,  ".30.    Area,  .071  square 
85.8  per  cent. 

Elongation  of  inch  sections,  ".01,  ".09,  ".84»,  ".10,  ".04. 


inch.     Oontracti 


OK   l&Oti,  SIKKL,  AHU  OTUKR  MAT£KiALU. 
No,  1781. 

8. 

,5(1  square  ineb. 
IS30  in  6  JDelies. 
peratnre.  1395^  Fahr. 
1,5". 
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la  Kftoced  l«ttgtti. 

BfuDorkB. 

'  EhmgMioo. 

8«t 

.§996 
.•073 

.Hid 
.«201 

.mi 
,mt 

.1307 

.M 

.«« 

a 

luitiat  l(»Ml.                                                                1 

Tensile  utfetigtli- 
=2ftJ  |*rct?tit* 

roin  neck.    Appearanoe,  silky ;  dark  blue.    Surface  of 

Kiii^eil  a  scale, 
iorj,  l'',5  eaeb  side  of  friu^tiire* 
nieturet  '*M.    Area,  .103  square  iaob,    Contract  ion, 

nch  sections,  ^ai,  '-44,  **M^,  ",35,  ''.oa 
21 


322  TESTS   OF   lEON,  STEEL,  AND   OTHER   MATEKIALS. 


lii^i 


No,  1880r. 
Marks,  4-796. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ''.0584  in  6  inches. 
Estimated  temperatnre,  1530^  Fahr. 
Ganged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks 

TotAl. 

PerMuare 
inon. 

Elongation. 

Set. 

Pound$. 
1.000 
1,600 
2,000 
2.600 
3,000 
8.500 
4.000 
4,600 
5,000 
5,600 

6,970 
0 

Powndt. 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 

11,940  1 
0 

Inek, 

0. 

.0016 
.0022 
.0032 
.0050 
.0076 
.0108 
.0167 
.0319 
.0674 
.1545 
.2470 

.27 

Inch. 
0. 

IniUal  load. 

Elastic  limit  uncertain. 

Tensile  strength. 

Test  discontinued,  specimen  sUU  stretching 

der  the  maximum  load. 
-=  5.4  per  cent 

Elongation  of  inch  sections,  ".03,  ".05,  ".09,  ".06,  ".04. 

Minimum  diameter,  ".767. 

Sectional  area,  .462  square  inch. 

Contraction,  7.6  per^cent. 

Kested  201]ours  ana  test  completed  at  temperature  of  70^  Fahr 


AppUed  loads. 

In  gauged  length. 

•     Uemarks. 

Total.  ' 

Per  square 
inon. 

Elongation. 

Set 

PoundM. 
10,000 
15.000 
20.000 
24,000 

24.000< 

21,000 
21,500 
22.000 
25.000 
28,000 
80,000 
82,000 
84,000 
86.000 
87,000 

37,850 

83.«. 

Pounda. 

Inehet. 
0. 

.0016 
.0010 
.0029 

Inch. 
0. 

Initial  load. 

Elastio  limit. 

49,800 
53,900 

Los 

On  original  area. 
On  nMiuced  am^ 

dfell. 

.0147 

.0191 

.0301 

.0808 

.13 

.17 

.225 

.206 

.40 

.51 

.63 

TensUe  strength. 
On  original  area. 
On  reduced  area. 

74,700 
80,840 
131.760 
0 

At  time  of  fracture. 

1.06 

=  21.2  per  cent. 

Fractured  at  middle  of  stem.    Appearance,  silky. 
Local  contraction,  1"  each  side  of  fracture. 
Diameter  at  fracture,  ".57.    Area,  .225  square  inch 
Oontraction,  49.0  per  cent. 
Elongation  of  iuch  sections,  ",10,  ",18,  ",5^ 


^^j  ".17,  ".09, 


k 


5F   IfiON,   STEEL,    AKU   OTUEK  J^UTKBIALS, 

^% 

,  X>0  Hi]  II a  re  iticli, 
►001  ill  0  iticLes* 
tjieratarej  1572*^  Falir, 
I,  5". 
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In  gffi]g«d  l«iiitti. 

EeniArkfi. 

i 

Slonj^Uoo- 

Set. 

.0011 
.0041 

.om 
.om 
.osu 

,I0S1 

.1857 
.34 

.71 
171 

0, 

IldiuillriarL 

Ho  widl^tl»iii]«d  elmlio  Umlt. 

^  M.2  per  cent. 

i  from  neck.    AppoaraQeo^  silky.    Contaias  amall  cavi- 

d;  bo  til  endw  concave, 

ture  and  stem,  blue-black  color,  with  red  streakn  on  but- 

^cale» 

h  mark  ".60  from  the  point  of  rapture,  originally  '\03 

surface  of  the  stem^  was  elongated  till  its  cusyor  dlam- 

bctore,  'M2.    Area^  .01 1  square  inch  *    OontractioiiT  08^9 

inch  sections,  'M2,  "J5, 1".63*,  'MS,  '',03, 


324  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  1774. 
Marks,  5-803. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Temperature,  5o  Fahr. 
Gauged  length,  b". 


Applied  loads. 


Total 


Poundg. 
1.000 
2,000 
5,000 
10,000 
15,000 
20,000 
25,000 
27.000 
28,000 
2ft,  000 


26,500 
27,000 
>28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
84.000 
35.000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
49,700 
41,000 
0 


Per  square 
inoh. 


EloDgation. 


Poundi, 
2,000 
4,000 
10,000 
20,000 
30.000 
40,000 
50,000 
54,000 
56,000 
58^000 


In  ganged  length. 


Iruhu, 
0. 

.0021 
.0053 
.0085 
.0104 
.0126 
.0145 
.0145 
.0146 
.0140 


Set 


Inch, 
0. 


LoadfelL 


53,000 

.0199 

54.000 

.0205 

66,000 

.0418 

68^000 

.0686 

60,000 

.0665 

62,000 

.0754 

64.000 

.0836 

66.000 

.0932 

68.000 

.1033 

70.000 

.1135 

72.000 

.1245 

74,000 

.1347 

76.000 

.1474 

78,000 

.1601 

80,000 

.1784 

82,000 

.19 

81.  COO 

.205 

86,000 

.22 

88,000 

.245 

90.000 

.27 

92,000 

.30 

94,000 

.345 

96.000 

.406 

98.000 

.48 

99.400 

.69 

160,780 
0 

1.03 

Bemarks. 


Initial  load. 


Elasticlimit. 


Tensile  strength. 
At  time  of  fraotnre. 
=20.6  per  cent. 


Fractured  2'M  from  neck.    Appearance,  silky. 
Local  contraction,  ^^9  each  side  of  fracture. 
Diameter  at  fracture,  '^57.    Area,  .255  square  inch.    Contract 
49.0  per  cent. 
Elongation  of  inch  sections,  'MO,  'M6,  '',20,  ''.«♦,  M3. 


OF   IRON,    STEEL,   AND  OTHER  MATERIALS. 

No.  18U. 

98. 

^  .50  square  inch. 
70O  Fahr. 
h,  5". 


325 


II I 


In  gauged  length. 

Remarks. 

re 

EloDgatioD. 

Set 

Inchet. 
0. 

.0013 
.0031 
.0048 
.0066 
.0083 

Inch. 
0. 

Initial  load, 
then  load  fell.                                                  ^' 

Tensile  strength. 
At  time  of  fracture. 
=  22.0  per  cent. 

.0300 

.0483 

.0S56 

.0049 

.0720 

.0819 

.0924 

.1033 

.1142 

.1250 

.1385 

.1530 

.1069 

.18 

.105 

.22 

.24 

.26 

.81 

.34 

.41 

.51 

1.10 



75  from  neck.    Appearance,  silky. 

fracture,  ".59.    Area,  .273  square  inch.    Contraction, 

'  inch  sections,  'M2,  '^26,  ''.42»,  'M7,  ".13. 
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TESTS  OP  IRON,  STE-EL,  AND  OTHER  MATERIALS. 


No.  1783. 
Marks,  5-803. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0080  in  6  inches. 
Estimated  temperature,  272P  Fahr. 
Ckiuged  length,  5". 


Applied  loads. 

In  ganged  length. 

TotaL 

Per  Muare 
inch. 

Elongation. 

Set. 

Remarks. 

Poundt. 
1,000 
5^000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
25,700 

24,500 

25,000 

27,000 
28,000 
29,000 
30,000 
31.000 
82,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
43,000 
44,000 
45.000 
45,940 
47,000 
48.000 
48,600 
41,800 
0 

Poundt. 
2.000 
10,000 
20,000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
61,400 

Loa 

49,000 

60.0005 

54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
86,000 
88.000 
90.000 
91,880 
94,000 
96,000 
97,200 
147,700 
0 

Inch, 

0. 

.0014 
.0032 
.0047 
.0061 
.0064 
.0069 
.0075 
.0079 
.0080 

Inch. 
0. 

Initial  load. 

Blastio  limit 

d  feU. 

.0123 

.0134 

.0392 

.0401 

.0450 

.0096 

.0697 

.0771 

.0813 

.1054 

.1145 

.1252 

.1437 

.1484 

.1681 

.1828 

.2068 

.225 

.34 

.395 

.635 

.60 

.61 

Throbs. 

Tensile  strength. 

At  time  of  ft«otare. 

.82 

=  16.4  per  cent 

Fractured  ".85  from  neck.  Appearance,  silky.  No  change  in  c 
Surface  of  stem,  light  straw  colored. 

Local  contraction,  ".8  each  side  of  fracture. 

Diameter  at  fracture,  ".60.  Area,  .283  square  inch.  Oontrac 
43. 4  per  cent. 

Elongation  of  inch  sections,  ''.37»,  'M4^  'M3,  'MO,  ".07. 


OP   IBON,  STEEL,  AKD  OTHER  MATERIALS. 
No.  1788. 
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k,  *50  square  inch. 
0132  In  6  iucbes. 
[ipemturc,  U^^  Falir, 


iBjpaii^kaKtli. 

Bomttki. 

« 

XkxD^Son. 

Set. 

IndL 

.0030 
.OOftl 
.W74 
.0068 

.QOM) 
.0101 
.0101 

*0106 

Ad  {lea 

,0168 
.031» 

.mm 

.0100 

.o&ia 

.0711 
.1030 

.nao  ; 

.1338 

A^U 

.165 

.»6 

.39 

.Sfl 

.18 

:S  • 

.se     > 

laltialloAd. 

Eloatio  limit 

At  Uniti  of  frAclnTfl. 

—  12.8  1*01  tCDt. 

u 

•••i»'»-— ■- 

" 

.04 

2B  from  neck*  Appearance,  silfey^  oblique.   No  cbangej 

m,  light  straw  color. 

tioiij  I"  anil  ",8  from  fracture. 

fraotare,  "JO.    Area,  .385  miiiaro  inch.     Gontractiotii 

inch  aectioE9,".09,  "M,  ",23%  'M3,  'MO. 


328  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1784. 
Marks,  5-803. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0172  in  6  inches. 
Estimated  temperature,  503^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

Id  gauged  length. 

ToUL 

Per  square 
incn. 

Elongation. 

Set. 

Bermrka. 

Poundt. 
2,000 
3,000 
6.000 
10,000 
15,000 
20,000 
21,000 
22,000 
22,500 
23,000 
23,500 
24.000 
26.000 
26,000 
28,000 
30,000 
32,000 
34,000 
86.000 
38,000 
40,000 
42,000 
44,000 
46,000 
48.000 
50,000 
52,000 
53,000 
54,000 
55,000 
55,280 
51,000 
0 

Pound». 

4,000 

6,000 

10.000 

20,000 

30,000 

40,000 

42.000 

44,000 

45,000 

46.000 

47.000 

48,000 

50,000 

52.000 

56.000 

60,000 

64.000 

68.000 

72.000 

76,000 

80,000 

84.000 

88,000 

92,000 

96,000 

100.000 

104.000 

106.000 

108,000 

110.000 

110.  560 

144,480 

0 

Inch. 

0. 
.0012 
.0022 
.0045 
.0064 
.0084 
.0090 
.0099 
.0106 
.0160 
.0192 
.0231 
.0296 
.0337 
.0460 
.0560 
.0708 
.0825 
.0993 
.1133 
.1291 
.16 
.17 
.20 
.24 
.275 
.35 
.40 
.46 
.59 
.72 

Inch, 
0. 

Initial  load. 

Elaatlo  limit. 

* 

Tensile  strength. 

At  time  of  l^acture. 

.94 

=  18.8  per  cent. 

Fractured  2".75  from  neck  at  center-punch  mark.  Appearance,  si 
oblique  50^;  dark  straw  color  with  purple  tinge. 

Surface  of  stem  varies  from  a  straw  to  purple  and  blue  color. 

Local  contraction,  ^.8  each  side  of  fracture. 

Diameter  at  fracture,  ".67.  Area,  .353  square  inch.  Oontrac 
29.4  per  cent. 

Elongation  of  inch  sections,  'M2,  ''.23»t  ''.31»,  'M7,  Ml. 


*  IHMIJ 


3  OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 
No.  1787. 

4,  .50  square  inch. 
020S  III  6  inches, 
nperature,  694^  Fahr. 
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In  ^ugoA  length. 

Remarks. 

re 

EloiigvtiinL 

Set. 

Inch. 

a. 

,0<K>» 
AWll 
.0«47 
AHm 
.0064 

.wm 

.Wy72 
.0095 
.0116 
.0134 
.0171 
.0217 
.11^35 
.0443 

.oai« 

.1149 
.1314 

-17 
.23 
.US 

.383 
.4M 
.565 

Inch, 
0. 

Initial  loud. 
ElMtio  limit. 

Attimeoffraotare. 
=  18.8  per  oent. 

...... ...... 

.m 

25  from  neck.   Appearance,  silky;  oblique  45^.    Brown- 

hirface  of  stem,  blue  and  purple. 

tioo,  1"  each  side  of  fracture. 

fracture,  ''.68.    Area,  .363  square  inch.    Contraction, 


inch  sections.  'M5,  ''.29*,  ".26»,  'M4,  ''.10. 


330  TESTS   OF  IBONy   STEEL,    AND   OTHER   MATERIALS. 

No.  1883. 
Marks,  5-803. 
Diameter,  ''.798. 
Bectional  area,  .50  square  inch. 
Expansion,  ''.0255  in  6  inches. 
Estimated  temperature,  71 2^  Fahr. 
Oaaged  length,  5". 


AppUedlosds. 

In  ganged  length. 

ToUl. 

Per  square 
inoli. 

Elongation. 

Set 

BemarkB. 

Poundt. 
1,000 
10,000 
15.000 
16.000 
17,000 
18.000 
19,000 
20.000 
22.000 
24,000 
26,000 
28,000 
80,000 
32,000 
34.000 
36.000 
38.000 
40.000 
42,000 
44,000 
45,000 
46.000 
46,890 
32,600 
0 

Pounds. 

2,000 
20,000 
80.000 
32,000 
34,000 
36.000 
38,000 
40,000 
44,000 
48,000 
52,000 
56,000 
60.000 
64.000 
68.000 
72,000 
76.000 
80.000 
84,000 
88,000 
90,000 
92,000 
93,780 
136,970 
0 

Inch. 

0. 

.0034 
.0061 
.0067 
.0077 
.0094 
.0115 
.0141 
.0212 

.0421 

.0544 

.0696 

.0842 

.1019 

.1216 

.1445 

:1690 

,21 

.24 

.276 

.33 

.45 

0. 

Initial  load. 

BUstio  limit. 

f 

Tensile  strength. 
At  time  of  fracture. 

.86 

=  17.2  per  cent. 

Fractared  2".6  from  neck.  Appearance,  silky;  dark-blae  coloi 
shaped  end.    Surface  of  stem,  dark  blue,  with  purple  hue. 

Local,  contraction,  '^9  each  side  of  fracture. 

Diameter  at  fracture,  ".55.  Area,  .238  square  inch.  Oontra 
52.4  per  cent. 

Elongation  of  inch  sections,  ".07,  ".18,  ".44*,  ".10,  ".07. 


OP   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  1785. 

8. 

.50  sqnare  inch. 
314  in  6  inches, 
perature,  861o  Fahr. 
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In  gauge 
Elongatiou. 

Inch.    , 

0. 

.0029 
.0034 

.oo:« 

.0043 
.0047 
.0053 
.0065 

.oon 

.0085 

.0092 

.0098 

.0110 

.0126 

.0138 

.0233 

.0333 

.0462 

.0612 

.0759 

.105 

.12 

.15 

.18 

.215 

.235 

.255 

.285 

.34 

.475 

d  length. 

Set. 

Inch, 
0. 

Remarkft. 

• 

Initial  load. 
Elastic  limit 

Tensile  sirenfcth. 
At  time  of  fractoie. 
=18.0  per  cent 

.90 

^fromneck.    Appearance,  silky;  dark-bine  color.    Cnp- 

I,  checkei^ed  bine-black  color. 

on,  '^9  each  side  of  fracture. 

acture,  '^53.     Area,  .221  sqnare  inch.    Contraction, 

uch  sections,  ''.43»,  ''.24,  'MO,  ".08,  ".05. 


\M 
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TESTS   OF   IRON,    STEEL,    AND   OTHER  BLA.TERIALS. 


No.  1884. 
Marks,  5-803. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0414  in  6  inches. 
Estimated  temperature,  1113^  Fahr. 
Gauged  length,  5". 


AppUed  loads. 

In  ganged  length. 

Total. 

Per  0qaare 

iDCh. 

Elongation. 

Set. 

Bemarks. 

Pounds. 
1,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21, 000 
22,000 
23,000 
24,000 
25.000 
25,900 
26,000 

26,060 

13.600 
0 

Pounds. 
2,000 
20,000 
22,000 
24.000 
26,000 
28,000 
30,000 
32.000 
34,000 
86,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
51,800 
52.000 

52. 120  J 

85,580 
0 

Inches. 
0. 

.0041 
.0049 
.0059 
.0069 
.0082 
.0095 
.0119 
.0144 
.0179 
.0241 
.0336 
.0465 
.0605 
.0777 
.0943 
.1163 
.1622 
.1831 
.2156? 
.46     i 

Inch, 
0. 

Initial  load. 

Elastic  limit 

Tensile  strength. 

At  time  of  fWustare. 

1.14 

=22.8  per  cent. 

Fractured  2".80  from  neck.  Appearance,  silky;  dark-blue  ( 
Surface  of  stem,  dark  blue. 

Local  contraction,  1".2  each  side  of  fracture. 

Diameter  at  fracture,  ".45.  Area,  .159  square  inch.  Gontra< 
68.2  per  cent. 

Elongation  of  inch  sections,  ".07,  ".23,  ".68»,  'Ml,  ".05. 


IP 


F  IRON,    STEELj    AND    OTHEE   iIATEKIiX,S< 
Nov  178& 

.50  square  inch. 
40<J  ill  6  iucliea, 
perature,  1319^  Falir- 

5  if 
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In  gangod  leD^th. 

Iti^timrkii. 

ElaafCfltltfD. 

S«t. 

0. 
.{MOD 
.0011 

.00^ 
.W29 
.0034 
.0(H3 
,0050 
.0054 
,K)6fl 
.0n7J 
,0081 
.0094 

.oioa 

0124 
.0H3 
.0183 
.  0178 
.0214 
,0272 

.o;i7i 

.i>5iy 

.mss 

.1247 
.82 

/IMA. 
0. 

iDiiUl  Imd. 
Elutlo  titaiU 

Tonsilei  itieuj^thp 
=:  ISA  per  c«iit. 

om  neck.    Appearance,  silky.    Oupaliapt^d  ends,  both 

riangular  cavity  near  center  of  fracture®.    Sui't^ace 

:em,  bine- black  color. 

on  extends  to  the  neck,  and  V*,5  from  fracture. 

[;  t  u  re/ ' .  35.    A  rea  ^ .  00t>  aq  ii  are  i  u  cb  *    Co  utrac  t  io  n ,  80 .8 

ttch  sectioES,  ",0L,  ",02,  ".02,  "M^  ".69». 


334  TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  1775. 

Marks,  6-797. 
Diameter,  ".798. 
Sectional  area,  .50  sqaare  inch. 
Temperature,  6^  Fahr. 
^  Gauged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
26,000 
28.000 
80,000 

31,000 


30,500 
31,000 
82,000 
84,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48.000 
50,000 
62,000 
54,000 
56.000 
57,000 
68.000 
59,000 
60,000 
60,560 
58,600 
0 


Per  sqaare 
incq. 


Pound*. 
2,000 
10.000 
20,000 
30.000 
40,000 
50,000 
52,000 
56,000 
60,000 


62,000| 


In  ganged  length. 


Elongation.        Set. 


Inch. 

0. 

.0026 
.0045 
.0057 
.0075 
.0092 
.0008 
.0104 
.0111 
.0113) 
.01965 


Jneh. 
0. 


Load  feU. 


61,000 

.0272 

62,000 

.0295 

64.000 

.0336 

68.000 

.0447 

72,000 

.0563 

76,000 

.0685 

80,000 

.0810 

84,000 

.0040 

88v000 

.1095 

92.000 

.1268 

96,000 

.14 

100,000 

.165 

104.000 

.19 

108,000 

.215 

112,000 

.25 

114,000 

.275 

116,000 

.30 

118,000 

.85 

120,000 

.43 

121,120 

.60 

143,980 

0 

.68 

Remarks. 


Initial  load. 


Elasticlimit 


Tensile  strength. 
At  time  of  mptnre. 
=  13.6  per  cent 


Fractured  2^^5  from  neck.  Appearance,  granular,  radiating  froi 
center. 

Fractured  without  appreciable  local  contraction. 

Diameter  at  fracture,  ".12.  Area,  .407  square  inch.  Gontrac 
18.6  per  cent. 

Elongation  of  inch  sections,  ''.09,  ".12,  ".20»,  'M7,  MO, 


F^    i 


OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1812. 

»8. 

,  .50  square  inch. 

70O  Fabr. 

d,  5". 
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In  ganged  length. 

RemarkB. 

B 

Elongation.        Set 

Inch. 

0. 

.0014 
.0031 
.004fi 
.0064 
.0082 
.0(»i5 

1       Inch, 
'        0. 

Initial  load. 
Elaatio  limit 

• 

Tensile  strength. 
A  t  time  of  fracture 

1 

.00H9 

.0091 

.0093 

.0094 

.0097 

.0096 

.0100) 

.0264$ 

.0319 

.0371 

.0426 

.0490 

.0540 

.0602 

.0734 

.0863 

.1017 

.1174 

.1356 



; 

i 

-1.1fi2 

.18 
.20 
.24 
.29 
.40 
.55 

.06 

=  13.2  per  cent 

0  from  neck.    Appearance,  granalar,  radiating  from  a 

seuter. 

•acture,  ''.71.     Area,  .396  square  inch.     Contraction, 

inch  sections,  'Ml,  ''.22»,  'M4,  'Ml,  ''.08. 


I       u 


bii 


iL.k  .1 


li':. 
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TE8XB  OF  IKON,  STEEL,  AND  OTHER  MATERIALS. 


Bo.  1789. 
MarkBy  C-T07, 
Diamet^T,  "J98. 
St^ctional  area,  .50  isciware  inch. 
Expauisioti,  ".(K)55  in  0  incbes- 
Enti  mated  tempera  tore,  214^  Fahr. 
Gauged  length,  5". 


Applied  t(»adB. 


TotJiL 


25,ucw 
38.500 


mooo 

M,0OO 

a«,ooft 

liQJHH} 
42.  OIK) 
44,  OUU 
40.  000 

4a  000 

50. (HiO 
53.  (H>0 
53,000 

S4.CW0 

SS.tiOO 
0 


per  miOM 


la.  iido 
so.ouo 

4i».(KM> 

so.  fUtO 

^'AOOO 
&4,0IKJ 
M.OOO 


In  £Aii2«d  l«iigtlu 


XtoagAtlQii, 


Jnah. 

0. 

.0020 
.0040 

.ooee 

.0O8fi 


.oitte 


Set. 


Load  fell. 


5€»l»oj 

57.000 
5a,OU0 
5n,  Olio 
G4,tM>0 
6a,it00 

TO.OOtI 
AO/UOO 

1^,000 

OQ.OOO 
100.000 
]04,  000 

ion,  000 

lOS.OOO 
IJO.  000 
Ul,K4a 
14^,  210 

0 


.0307 
-0200 

.  osia 
.0321 
.0437 


.09fl£ 

.1140 

,1315 

.1530 

.17 

.215 

,39 

.28 

.21& 

.37 

.55 


Bfimftrka. 


InitiAt  lo«d. 


Eli4llc  linslt 


At  t{m«  of  fTHtOfi^ 
=  I3w4  pt»r  cent. 


Fractured  2".25  from  neck.    Appearance,  silky,  with  traca  of  ^raaa 
lation, 

Local  oontraction,  ",8  each  side  of  fracture. 

Diameter  at  fracture,  ''.08.     Area,  *36S  square  inch.    ContrMW 
21 A  per  ceut. 

Elongation  of  inch  sections,  ".07,  ".10.  'M7,  ".Sd*,  ".09. 


OF    IKON,    STEELj    AND   OTEEK   MATEEIA1.8, 
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I 


9a 


In  gvaj^  leQetb. 


Elonpitioti.        SvU 


IndL 

.0030 


.4I07& 


0. 


IfelL 


,0315 
.0333 


.067^ 
.070S 

.  101 0 
,ll«6 

.isxso 

-IM7 

Aim 

.2000 


BishmiIu* 


Intdd  loAd. 


HlMtlO  limit. 


I  I 


Tp  oil  I  to  utmijjMi^ 
Br*»  tPHt  liSflcuutlDnr-fl 


►f  inch  ^liotti^,  ",05,  "JKl,  'M)5,  ",05,  ".05. 

imoter,  MS.    Area,  .478  sqaaiy  inch.    Contraction,  4.4 

teio,  straw  oolorml-  ,  ^ 

nirs,  tmd  observations  then  raatle  at  temperature  of  iO° 

rth,  5".26, 

oal  area^  .476  equarp"  inch. 


It 


15- 


-22 


338  TESTS    OF    IRON,    STEEL,    AND  ^ OTHER   MATERIALS. 

No.  1899— Continued. 


Applied  loads. 


Total. 


PoundUt. 

.'>00 

1,000 

5,000 
1(),  000 
15.  000 
20,000 
2.%  000 
30,  000 
lib,  000 
40, 000 
45,000 
50,000 


Per  square 
inch. 


Pounds. 


To  gauged  length. 


Elongation.'        Set. 


Inch. 
0. 
.0002 

.0018 
.0038 
.0057 
.0077 
.0096 
.0116 
.0136 
.0158 
.0183 
.0220 


Inch. 
0. 


.0002 
.0006 


Test  completed  after  a  further  rest  of  40 
hours. 


50,  000  < 

57,000 
58,000 

59,  000 

60.  000 

58,100 
0 


112,000 
117, 150 


120, 000 

125,  520 

142, 750 

0 


.03 
.04 
.06 
.25 


.58 


Bomarks. 


Initial  load. 

£  ==  27,550,000  poonds  between  5,000  ajj< 
pounds. 


Elastic  limit. 
On  original  area. 
On  reuuced  area. 


Tensile  r^trength. 

On  original  area. 

On  reduced  area. 

At  time  of  fractnre. 

=  11.6  per  cent,  total  elongation. 


Fractured  I'M 0  from  neck.  Appearance,  fine  granular;  sm 
spot  at  the  center. 

Local  contraction,  ''.9  each  side  of  fracture. 

Diameter  at  fracture,  ''.72.  Area,  .407  square  inch.  Contr 
18.6  per  cent. 

Elongation  of  inch  sections,  ".08,  ".10,  ".10,  'M4,".16*. 


SIT, 

,  '\mM  in  6  JDcbejs, 
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In  ganged  k(D0]t« 


eh. 


Eloagptioiiu         Sfst. 


^0» 
(,000 


Inch, 
.OOlt 


l^tmd  fell. 


k900 

1,000 

1.000 

i,«ao 

I.  DUO 
£.000 

x*m 

IwOOO 

e,ooo 

l,tMIO 

I^OOO 

1000 
^,000 
BlOOO 

♦.  fl<w ! 

8,000 
9^000 

4,470 
0 


.0103 
.Otflfl 
.0^0 
.O^t 

.0Si2 
.OOil 


aoio 

.10«» 
.1S9 

.*20 
.275 

.3@a 


K^QiMtrkii. 


iBilUa  UmhI. 


Kljiitio  Umll. 


TJirotw. 


Tioliait  tlirotw  diiTimg  tlie  TeumiDil^r  4if  tuat. 


TeQsfl«  fltrengtlt. 
At  time  c»f  friHittiur^ 
t=  7.0  per  ceiat. 


1".20  from  neck,  Appearanoej  silky  center  50  per  cent,  j 
iiirciinifereiice  50  per  cent  No  change  in  color.  Surface 
?  straw  colored. 

iractioD,  "*50  each  side  of  fracture. 
at  fiactore,  ",72.    Area,  .407  square  ineli.    Oontraotioji, 

U 

tt  of  inch  eectione,  ".05,  ^^04,  ".06,  ".13%  'MO. 


I  I 


340  TESTS    OF    IHON,    STKEL,    AND    OTUER   MATERIALS. 

No.  1890. 
Marks,  6-797. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion',  ''.0104  in  6  inches. 
Estimated  temperature,  342^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongatioa 

Set. 

Bemftrks. 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20.000 
25.000 
26.000 
27,000 
28,000 
28,600 

28.000 
30,000 
32,000 
34.000 
30,000 
38.000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
5i,000 
58,000 
60.000 
60,200 
0 

Pounds, 
2,000 
10,000 
20.000 
30,000 
40,000 
50.000 
52,000 
54.000 
56.000 
57,200 

Load 

56,000 

60.000 

64.000 

68.000 

72,000 

76.000 

80,000 

84,000 

88,000 

02,000 

96,000 

100,000 

108,000 

116.000 

118.000 

118,400 

0 

Inch. 

0. 
.0012 
.0024 
.0032 
.0046 
.0060 
.0062 
.0067 
.0060 

Inch. 
0. 

Initialload. 



Blastlo  limit 

fell 

.0165 
.0172 
.0278 

.0370 

.0532 

.0541 

.0601 

.0887 

.0900 

.1126 

.1346 

.1581 

.105 

.30 

Throbs. 

Violeat  thiolM. 

Tensile  strength. 
=7.4  percent. 

.87 

Fractured  ".75  from  neck.  Appearance,  silky;  trace  of  granul 
Fractured  suddenly.    Cup-shaped  end. 

Local  contraction,  ".75  each  side  of  fracture. 

Diameter  at  fracture,  ".71.  Area,  .396  square  inch.  Contra 
20.8  per  cent. 

Elongation  of  inch  sections,  ".05,  ".05,  ".06,  ".07,  ".U*. 


r 


OF   IBONi    STEEL,    AND   OTHER   MATERIALS- 

k,  .50  aqimre  inch. 
0116  in  6  itiehes*. 
up^nitare,  373^  Falir, 

II,  *J    . 
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la  gpnged  IfiHgth, 


'  llciiig«ti«ii 


.0061 


J)10B; 
.0J19 
.0117 
.0100 

.0347 

.0980 


.toil 

.1300 
*12fi0 

.13M 


Set. 


0, 


.15 


tnltkl  toftd. 


TbfolMi* 


YUilsni  thf«b<^ 


Hottest  dlflOonilQiied,  thebftrniuiorgolDg  vtoliml 

throbs  6t  ttia  dm& 
;^3.0  par  eeol.     . 


r  inch  sections,  '^03,  ".03,  ".03,  "-03,  "•OX 

mister,  ".T85.     Area,  *484  square  inch.    Contraction, 

etu,  pale  stjaw  color. 

irsanci  then  test  completed  at  temperatare  of  70o  l^alir, 

4l  arBa,  «4di>  Sfjaarc  inch. 


i  11 1      fl 

II!  • 


342       TESTS  OF  mox,  steel,  axd  other  materials. 

TSo.  1891— Continued. 


Applied  loads. 

In  ganged  length. 

TotaL 

Per  square 
inch. 

Elongation. 

Sdt 

Bemarka. 

Pounds, 

500 

1.000 

5,000 

10.000 

15.000 

20,000 

25,000 
30,000 
35.000 
40,000 
45,000 
50,000 

59, 100  j 

60,000 
61,000 

61,550 

58.900 
0 

Pounds. 

Inch. 

0. 

.0002 
.0016 
.0035 
.0053 
.0071 

.0080 
.0108 
.0126 
.0145 
.0163 
.0188 

Inch, 
0. 

Initial  load. 

E= 28,610,000  ponnda  between  &,000  a»d  50,000 
ponnda. 

0, 

0. 

Elastic  limit-rapid  stretching  bogan. 

On  original  area. 

On  redaoed  area.                                             * 

118,200 
122,110 

.10 
.16 
.33 

Feeble  throbs. 

""i23,*l6o** 

127, 170 

146,520 

U 

Tensile  strenicth. 

On  original  area. 

On  reducd  area. 

At  time  of  firaotmre. 

.60 

=10.0  per  cent,  total  elongation. 

Fractured  l'^85  from  neck.  Appearance,  fine  granular  j  small  di 
spot  at  the  center. 

Local  contraction,  ^^8  each  side  of  fracture. 

Diameter  at  fracture,  ".715.  Area,  .402  square  inch.  Contractic 
19.6  per  cent. 

Elongation  of  inch  sections,  ".07,  ".07,  ".08,  ''.20»,  ''.08, 


W   IRON,  STEEL,  AKD  OTHT-R  MATKRIALS. 

'^'*  i^quare  inch, 
111  It  inches. 
J'*  mtiire,  422^  Falir, 
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laprairiidleBistli. 

Bem^rltfl. 

^' 

EloDjKslkm. 

»»t. 

.01*13 
.1W31 

,wJ4a 

.0006 
.008S 

:S8 

.0103 
.'0I3H 

.oia 

.0101 

.oaov 

.034^ 
.0410 
SOWl 
.OSSl 

.mm 
.mm 

.1180 

*i«id 
.vm 
.lis 

.305 

.30 
.3S 
.3fi 

Iiwfc. 
0. 

iiiitifa  load. 

SlMtil!  limit. 

At  Ump^  t»f  fiTJctnra* 

'— * — ,, 

-— " 

.10 

5  from   neck.    Appeamnce,  silky  j  ciip-shapetl  cmb* 
of  siom,  stniw  ^joloretL 
'.8  one  side,  aticl  Uj  the  neck  on  other  side  of  fiac'lr 

racture,  ''JS.    Area,  .419   square  iiicli,    Contractinri, 

nch  neetibiis.  ",06,  '^07,  "07,  ",07,  ".IS^, 
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TESTS    OF    IRON,  STEJiiL,  AND    OTHER   MATERIALS. 


Marks,  (5-797. 


No.  1889. 


i  'i^l 


Diameter,  ".798.    Sectional  area,  60  square  inch. 

Expansion,  ".0180  in  6  inches.    Estimated  tcmperatiire,540o  Fal 

Gauged  length,  5". 


Applied  loads.       , 

In  gaosed  length. 

Remarka. 

Total. 

Per  Bqaaro 
inch. 

Elongation. 

Set. 

Poundt. 
1,000 
6,000 

Poxtnds. 
2,000 
10.000 
20,000 
30,000 
40,  000 
4i,000 
44,000 
46,000 
48, 000 
60.000 
62,000 
64,000 
56,000 
58.000 
60,000 
64  ono 

Inches. 
0. 
.0017 
.0039 
.0059 
.0083 
.0086 
.0094 
.0100 
.0113 
.01*28 
.0148 
.0176 
.0204 
.0240 
.0274 
.0338 
.0420 
.0502 

.or.98 

.0703 

.0925 

.1176 

.1488 

.1833 

.2438 

.2688 

.2943 

.346 

.39 

.44 

.54 

Inch. 
0. 

Initiid  load. 
Elastic  limit 

Tensile  strength. 
Test  discontinued. 
— 12.0  per  cent. 

10,000 
15,000 

20,000 

21,000 

22,000 

23,000 

24. 000 

25,000 

20.000 

27,000 

28,000 

29,  000 

80, 000 

32,000 

34, 000            68,  000 

36, 000            72, 000 

38,  000            76,  000 

40, 000            80, 000 

44, 000             88.  000 

48,000 

96.000 
104,000 
112,000 
120,  000 
122,000 
124,000 
126,000 
128,000 
130, 000 
130,600 

52,000 

56,000 

60,000 

61,000 

62, 000 

63.000 

G4,000 

65,000 

63, 300 

65,000 

0 

0 

.60 

Elongation  of  inch  sections,  ".10,  ".13,  ".14,  ".12,  ".11. 
Mininium  diameter,  ".749.  Area,  .441  sq.  in.  Contraction,  11.  8  pc 
Surface  of  stem,  dark  purple.   Bar  rested  70  hours,  and  the  test 
completed  at  temperature  of  70°  Fahr. 

Gauged  length,  5".60.    Mean  sectional  aiea,  .446  square  inch. 


Applie 
Total. 

d  loads. 

Per  Houare 
inch. 

In  gaugtMl  lenpth. 

Elongation. 

Inch. 
0. 

.0003 
.0020 
.0041 
.0063 
.00*5 
.0!06 
.  0128 
.  01.51 
.0173 
.0195 
.  0217 

Set. 

Inch. 
0. 

Remarks. 

Poundi. 
500 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,  000 
45.000 
50,000 

74, 890  < 

Pounds. 

Tiiiiial  load. 

.'0002" 

E  ^=28.970.000  lbs.  between  6,000  and  60,000  1 

* 

.0002 

Tensile  strength. 
On  original  area. 
On  reduced  area. 

149, 780 
169, 820 

Fractnred  suddenly  under  the  maxlmnm  low 
=  12.4  per  cent,  total  elongation. 

0 

0 

.62 

Fractured  2". 35  from  neck.     Appearance,  fine  granular. 
Local  contraction  not  appreciable. 

Diameter  at  fracture,  ".745.    Area,  .436  square  inch.    Contrac 
12.8  per  cent.    Elongation  of  inch  sections,  ".10,  ".13,  ".15»,  ".13, 


DF    IRON,  STEEL,  AND    OTHER    MATERIALS. 
No,  1T90, 

*50  square  iiich< 
19S  ill  G  iiiehes, 
perature,  i>S7^  Falir. 
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h 


It' 


li  f . 


Im  gktijntjd  lenftli* 

BemATkB. 

Bloaeatlon^ 

Set, 

0, 

.0017 
.0&3ff 
.0051 
.0075 
.OOfiL 
.0093 
.(X»7 
.0100 

.oua 

.0J22 
.0151 
.0176 
.02W 
.0235 
.0260 

Ami 

.  0121 

.09M 

,0027 

.losa 

,1327 

im 

,17 

,18       ' 

,20 

.245 

.ZS 

.32 

,36 

.40 

.47 

0. 

InitlAl  load. 
ElHtifl  limit. 

T^i]HlIe  Btreiijjtli, 
At  tinjfl  of  ftficturo. 
=  13.8  per  ooDt. 

■ 

.m 

.eo 

ifrouiDec^k,     Appearance^  silky  ^  oblique  47^^;  pur|)l6- 
rfaceof  ;f4tem,  brawn  with  irn^^nilar  !i>liapetl  bhu*  stK>t8. 
it  iippre{3iable  \(h%i\  i^ontmctioii. 
a^tare,  ",73,     Area,  AVJ  sniiare  ineli,     Coiitractioii, 

ach  aectmu^,  'MO,  'M8*,  ",19*,  'M3,  'ai9, 


:< 


i 
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TESTS  OF  IRON,   STEEL,   AND  OTflER  MATERIALS. 


No.  1794. 
Marks,  G-797. 
Diameter,  ".798. 
Sectional  areii,  .50  square  inch. 
Expansion.  ".0232  in  0  inches. 
Estimated  teiupeiatnre,  070^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  Bqaare 
inch. 

Elongation 

Set. 

Bemarkfl. 

Poundg. 
1,000 
6.000 
10,000 
15,000 
20,000 
23,000 
23,500 
24,000 
24,600 
25,000 
25.600 
26,000 

Pounds. 

2,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,1000 
48,000 
411,000 
60,000 
61,000 
52. 000 
53,000 
54,000 
66,000 
58,000 
60, 000 
64,0iK) 
68,000 
72,000 
76.000 
80,000 
84.000 
88,000 
91.  000 
06,  000 
100,000 
104,000 
108, 000 
110,000 
112,000 
114.000 
116,000 
118,000 
120,000 
121,  200 
166.000 
0 

Jneli. 

0. 

.0019 
.0042 
.0068' 
.0086 
.0120 
.0127 
.0135 
.0145 
.0156 
.0163 
.0176 
.0190 
.0205 
.0237 
.0275 
.0306 
.0382 
.0469 
.0583 
.0697 
.0800 
.  0015 
.1060 
.1186 
.  1355 
.1636 
.1742 
.20 
.22 
.24 
.255 
.275 
.31 
.37 
.48 

Jneh, 
0. 

Initial  load. 

Blaslio  limit. 

'20,  50O 

27,  GOO 

28,  000 

20,000 
30,000 
82,000 
34.000 
38,040 
38,000 
40,000 
42.000 
44,000 
46.000 
48.000 
60.000 
52.000 
64,000 
66,000 
66.000 
57,000 
58»000 
69,000 
60.000 
60,600 
50,200 
0 

. 

Tensile  strengfJi. 

At  time  of  fracture. 

.82 

=  16.4  per  cent. 

Fractured  2''.50  froih  neck.  Appearance,  silky;  dark-blue  c< 
Surface  of  stem,  blue  black  with  greenish  tinge,  and  purple  in 
vicinity  of  fracture. 

Local  contraction,  V  each  side  of  fracture. 

Diameter  at  fracture,  ".64.  Area,  .322  square  inch.  Oontracl 
35.6  per  cent. 

Elongation  of  inch  sections,  ''.07,  'M2,  ''.34*,  ".20,  ".09. 


-^ 


»F  mOK,  STSEL,  AND  OTHER  MAT£fiIALS. 
No.  1885. 


aO  square  inch, 
so  in  G  incites. 
['ratnre,  801°  Fahr. 
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W 


n  * 


Is  FKif^  length. 

R«niarki. 

loDg&tlDa. 

Skvt. 

0. 
.U04L 

Inch. 

Inll^L  load. 

* 

At  time  of  fnictPrB. 
==  13»4  per  c4;nL 

^OOS7 

.0004 

.0070 

.ooia 

.0US8 

.OLIU 

.f>L3A 

.01B5 
,0]M 

.  02*^8 

.0,106 

.0«4 

.CI0OO 
.0717 

.0092 
.1177 
.  1373 

.a4S 

.07 

from  neck.    Appearance,   silky;  dark  blue;  cnp- 

f  stem,  dark  blue^  clieckeredp 

,  ",9  ei^li  wide  of  fra/ctiiie. 

ture,  ''.61.     Area,  .202  square  iucli.     ContractioQ, 

h  sectiona,  "M,  "MS,  ".38*,  'MO^  ".04, 


1 


I 


1 1 


tt.  i. 


S48  TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  1892. 

Marks,  6-797. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 

Expansion,  ".0297  in  6  inches. 

Estimated  temperature,  845^  Fahr. 

Gauged  length,  5". 


Applied  loads. 

In  gftoi^ed  length. 

' 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Semarkfl. 

Pounds. 
1,000 
5,000 
10.000 
15. 000 
20,000 
21,000 
22.000 
23.000 
24.000 
25.000 
26.000 
28,&00 
30,000 
32,000 
34,000 
36,000 
38,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
50.600 
60,600 

■Pounds. 
2.000 
10,000 
20,000 
30,000 
40.  000 
42,000 
44,000 
46,000 
48,000 
50,000 
52.000 
56,000 
60,000 
64,000 
68.000 
72,  000 
76,000 
80,009 
84,000 
88.000 
92,000 
96,000 
100,000 
101,200 

lui.  xm 

Inch, 

0. 

.0010 
.0033 
.0060 
.0081 
.0092 
.0095 
.0115 
.0135 
.0161 
.0180 
.0248 
.0328 
.0420 
.0518 
.0639 
.0771 
.0921 
.1066 
.1271 
.1504 
.1883 
.2491 
.3028 

Inch, 
0. 

Initial  load. 

Elastto  limit 

Tensile  stiengtlL 
=  7.0  per  oent 

Hot  test  d 
0                  0          1 

iscontinued. 
.35       1 

1 

Elongation  of  inch  sections,  ".06,  ''.08,  ^.08,  ''.07,  '  06. 
Minimum  diameter,  ".770.     A^rea,  .466  square  inch.    Oontra^ 
fJ.8  per  cent. 
Surface  of  stem,  blue  black. 

Rested  6S  hours,  and  test  then  completed  at  temperature  of  70^  '. 
Gauged  length,  5".35. 
Mean  sectional  area,  .467  square  inch. 


>F    iliUN^    filKEL^    A^U    U  III  Eli    MAiKElAIi8.  M\) 

No.  18!:i2— ContJimed. 


lu  f^iM  iwech. 

^ 

£UM]|;a|tu«. 

Sot. 

.0019 

.me 

.00^0 

.0096 
.(nil    ; 

/     .mm 

.OlSI 
,0101 

*«in 

.0103 

.07 

Imh, 

i:^29.pO,«N>  pomadi  b0lw««&  H^OM  una 

On 

tin  ^ricinftl  »re«* 
On  renin  oo<l  Airtij*. 

SJ.WIU 

*><■■>**  . « 

0. 

'""a""'*' 

.S0 

[ii4]clinittti 

from  u*!ck.    Appearance,  line  granular. 

[>u  uot  api>recjable. 

ictiire,  ''.770,    Area,  .466  square  inch-    Contraetiou, 

icli  sectiotiSj  ".00,  ''.08,  ",08,  ".07,  ".09», 
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TESTS    OP    IKON,    SI'EIiL,    AND    OTHER   MATERIALS. 


No,  1792. 
Marks,  6-797. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0338  in  6  inches. 
Estimated  temperature,  953^  Fahr. 
Gauged  length,  6''. 


Applied  loadii. 

In  gauged  length. 

Total. 

Per  sqaare 
inob. 

Elongation. 

Set. 

Semarlu. 

Pounds. 
1.000 
5,000 
10,000 
16,000 
20,000 
20, 500 
2l,04iO 
21,  600 
22, 000 
23,000 
23,500 
24,000 
25. 000 
26,000 
27,000 
28.000 
29,000 
30,000 
32,000 
34.000 
36,000 
38,000 
40,000 
42,000 
43,000 
44,000 
45,000 
45,400 
39,200 
0 

Pounds. 

2,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
47,000 
48,000 
50,000 
62,000 
.54,000 
56,000 
58,000 
60,000 
61,000 
»>8,000 
72,000 
76,000 
80,000 
84.000 
^6,000 
88,000 
90,000 
90,800 
148, 480 
0 

Inch, 

0. 

.0018 
.0047 
.0070 
.0118 
.0125 
.0132 
.0139 
.0148 
.0174 
.0187 
.0205 
.0235 
.0276 
.0331 
.0374 
.0440 
.0603 
.0621 
.0764 
.0940 
.1137 
.1402 
.1727 
.21 
.235 
.285 
.37 

Inch. 
0. 

Initialload. 



EUwtio  limit. 

At  time  of  fractaie. 

.78 

as  15.6  per  cent. 

Fractured  2^^50  from  neck.    Appearance,  silky  ^  blue  bla< 
Surface  of  stem  ^ame  color. 

Local  contraction,  V  each  side  of  fracture. 

]>iameter  at  fracture,  '^68.    Area,  .264  square 
47.2  per  cent. 

Elongation  of  inch  sections,  '^07,  ''.26*,  ''•34*,  ".08,  ''.03. 


inch.    Oon^ 


H< 


'^ 


?TS  or  rnoy.  stkel,  and  otiwm  Mxru&iALH. 

-797. 

n,  "JKi4,j  in  0  iiich€8. 

li  tcrii(Ktniturc%  971^  Falir; 
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«.u 

lu  gav^fsod  tcnglU, 

Eam&rkH, 

£liiii|;«iimi. 

8^, 

.van 
,oo6y 

.OIW 

.0111 

.oiri 

.mi» 

.nam 

.1555 

0, 

mifltln  llrait 

Hut  tt^Kt  Miflcii'atiftMcd. 

_.    vuU 

:  '  '-'.'O 

.1* 

1, 

VI 

" 

.ii 

^'-i''"'* 

m 

■  -* 

:::::::;::;; 

-:  ■■% 

II 

.•^   ..t-U     1 

^iiiirr*" 

I 


m  of  iiirh  Bectiona,  ".tK>,  "07,  '^07.  ".07,  ^'J»4. 
diiiiiieter,  "-769,    Aivu,  .4ti4  nqitare  iuch.    Contrition,  7,3 

lioarH,  smd  Uieii  ob^tsrvatious  made  at  temperature  of  70*^ 

MeiBf  dark  blue* 

oBiMl  areai,  A72  eqaare  inoh. 
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352  TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  1894— Contiuued. 


Applied  loads. 

In  ganged  length. 

Total. 

Poundt. 

500 

1,000 

5, 000 

10,000 

15,000 
20,000 
25.000 
30.000 
35.  000 
40.000 
45,000 
50,000 

Tost  4 

53. 100 j 

54.000 
55.000 
66.000 
67,000 
58,000 
59.000 
60.000 

60,60o| 

I^er  square 
inch. 

Elongation. 

Set. 

Remarks. 

PoMndt. 

Inch. 

0. 

.0001 
.0017 
.0036 

.0056 
.0076 
.0005 
.0115 
.0134 
.0153 
.0172 
.0103 

terre«tof4fi 

ItkCh. 

0. 

Initial  load. 

E=:  28,700,000  pounds  between  5.000  and 
pounds. 

0. 

0. 
hoan. 

9ompleted  af 

Ehwtic  limit. 



106,200 
114,440 

On  original  area. 
On  rednoed  area. 

.06 

.075 

.00 

.10 

.12 

.15 

.10 

Tensile  strength. 
On  original  area. 
On  reduced  area. 

121, 200 
130,600 

Fractored  under  the  masimiim  load. 

0 

0 

.40 

=0. 8  per  cent  total  elongation. 

i 

Fractured  1".06  from  neck.    Appearance,  fine  granular. 
Local  contraction  not  appreciable. 

Diameter  at  fracture,  ".76.    Area,  .454  square  inch.    Contract 
per  cent. 
Diameter  Z"  from  neck,  ".75. 
Elongation  of  inch  sections,  ".Otf,  ".09,  ".12,  ".12,  ".lO*. 


S  OF  lEONj  STEEL,  AND  OTHER  MATERIALS. 

%i  .50  isquare  iucb. 
.03Sd  ill  C  iucbea. 
[iiperature,  1008^  Fahr- 
±,  a". 
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la  gaoj^cd  IfinjctU, 

1 

r» 

KlonpitloD. 

Set. 

Heto«rk«. 

.0042 
.007^ 

.o«e 

.DIM 
.012© 

.oiu 

.0177 
.(7234 
.027il 

.oa42 

,064?% 
.BOOT 
.1423 

Huh. 

0, 

InitiallMMl, 
ElvtioUmit 

^ 

1 

( 

1 

T«nilLti  fttr<3Df:th. 

At  tlma  of  fractuFO.                                                   * 

.S8 

=  17.*  per  o«Dt, 

10  from  neck.     Appearance,  silky.    Surface  of  fraottire 

^lack  color, 

ion,  1^^2  each  side  of  fracture. 

ractare,  '^54.    Area,  .229  square  inch.     Contraction^ 

inch  sections,  ".05,  ''.36»,  ''.38*,  ''.07,  ".02. 
23 


iw  i 


ij 


11 


i    BJ..4L 
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Diameter,  ^^798. 
Sectional  area,  *50  squiire  iiicb* 
Expansion^  ".0382  in  G  inches* 
Estiiuated  temperature^  1067^  Fahr. 
Gauged  lengthy  5**. 


STEEL,    mD  OTHER  MATERIALS. 


Api^lledtoadiL 

lagjHigisdkiigth. 

Bomarkv, 

ToIaL 

Per«qniu« 

EtoDgftticm. 

s«t. 

1,000 
5,000 
10,000 
11.000 
12,000 
IJl,0Otl 
ROOO 
111,000 

n^ooo 

l7,0tM* 
ROOO 
li^OOO 
20.000 
^*,00O 
22,000 
23,000 
24,00ti 
25^.000 
20  000 
27,000 
28,000 
2».0O0 
mjm 

31.000    , 

3£.0tJ0 

13,060 

si,a8o 

34tl>00 
0 

2:000 
10,000 

aojw 

22,000 
34,000 
26,  OW 
28,000 
S5.0i)0 

34,000 

ae,uoo 

40,  000 

42;,  000 
44.000 
40.000 
4»,*M>0 
50,  WQ 
^2,  0(KJ 
M,  000 
M,000 
^000 
60,000 
02.000 
84,000 
«,(K>0 

ea^ooo  I 
s«,7eo 

IneK, 

a, 

.0016 
.0047 

.oosa 

*005g 
*0004 
*007l 

,007B 
,0088 

,o«o 

.0111 
•  OVM 
.OUfl 
.0171 
,0209 
.0244 

03*1 
.  0450 
,0544 

.0745 

.oa49 
.own 

.1204    1 

-IWM 
.2354 

0. 

InitJAlli»4. 

Ti  natle  fttraofftli. 
Hot  t*fll  iil8coiJt*im«»d. 
=  5-4|»«r  oe&U 

. 

! 

0 

-tr 

*l 

■■"'  1 

Elongation  of  ineh  sections,  "A)3,  ",0(1,  ^^08,  ^',06,  ".04. 

Minimum  diameter,  "Jm,  Area,  ,403  square  inch.  Contra^ 
7.4  per  cent. 

Surface  of  stem,  blue  black. 

Rented  44  hours,  and  then  observations  made  at  temperatare  a 
Fahr. 

Gauged  length,  5'',27, 

Mean  sectional  are%  ,474  square  iooh. 


TESTS  or   IRON,    8TEEL,    AND    OTHER    MA1T;EIALS.  355 

Ko,  ISda — Coorintied. 


pUMIo^a 

IllE»l««d]«0(tll. 

JtscnarkA. 

I 

^^sn 

B)«Dg^iioi^ 

Set, 

^ 

FmmOM. 

0, 

.0001 

*«o]i 

,003< 
.OQSi 
.0005 

.out 

.01^8 
,0151 
.0164 
.0101 

0. 

Iniikl  l4>«d. 

E-2g,fl<M>,00u  jioimiU  bctfTf'f^n  ftfMiO 

Bliwtlo  limit. 
On  ^rtgiiLftt  tvn^ 
On  iisiHioe*!  «*■*. 

T«JMm««tt«nc:th. 

Oa  oriel  nal  aT«a. 

On  ramic«<l  »Tr.%. 

At  time  of  fhiuttirv. 

=  12.3  per  cent,  t«t*l  okmgptlon. 

Iktiiuda  luid 

... 

j™-""^ 

_ — * 

.0001 

g 

-as- 

1 

.0948 
.OS 

*"--■- 

t« 

inB|<ted*n 
lift 

ermftnthflri 
aitt. 

.It 

vilQf40 

.1^ 
.14 

> ' 

.61 

NUBd  S'^S  frciii  neek.     Appearaocej  flue  granular;  mnM  clull 

the  ceDier, 

I  contraction,  ".8  each  Bide  of  frstctiire. 

\f*u^r  at  CiractaFe,  ".70.    Area,  •SSa  .square  mcb.     Don  traction, 

jrarioQ  of  inch  sectionB,  ''.07,  'Ml,  ",23%  ".13,  ".07. 


? 


356  TESTS   OF    IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  1893. 
Markaf  6-797. 
Diameterj  ".798, 
Sectioual  area,  .50  square  inch. 
Expausion,  ".0411  in  6  inches. 
Estimated  temperature,  1221^  Fahr. 
Gauged  leugth,  5". 


IngMii^  length. 

Tr>ua. 

inch. 

Elfiogatioii. 

Set. 

Remarks. 

1,000 
5,000 
10.0{»0 
11,000 
12,000 
UOOfl 
14,000 
1.7.  000 
KOOO 
17,000 
1^000 
10,000 
so,  000 
2L.O0O 
22,1)00 
21,000 

Hooo 

34,3*0 

34^000 

0 

Pwunda. 

2,000 

10.000 

30.000 

24,000 
t-S,  000 
28,000 

ao.ooti 

32,000 
34.000 
3fi,  000 
3^000 
40,000 
42,000 
U.OOO 
46,004 
48,  WO 
48,500 

Inch. 

0. 

.0030 
.0068 
.0070 
.0087 
.0100 
.0118 
.0141 
.0183 
.0223 
.0289 
.0381 
.0408 
.0018 
.0773 
.0877 
.1240 
.107t 

Inch. 
0. 

InitUJ  load. 

ElMtic  limit  (not  well  defined). 

Hot  tent  disoontinaed. 

0 

.92 

=4.4  per  cent 

Elongation  of  inch  sections,  ".02,  ".04,  ".07,  ".06,  ".03. 

Minimum  diameter,  ".775.  Area,  .472  square  inch.  Gonti 
5.t)  per  CHUt. 

Rested  43  hoar.^,  and  then  micrometer  observations  taken  at  t€ 
ture  of  70°  Fahn 

Surface  of  steni,  blue  black. 

Gauged  length,  5".22. 

Mean  sectional  area,  .479  square  inch. 


TESTS   OF   IRON,  STEEL,  AND   OTHER    MATERIALS. 
No.  1893— Continued. 
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LppliedkMds. 

In  gaoged  length. 

Bemarks. 

IdO. 

^.^r" 

Elongation. 

Set 

500 

F^^, 

IndL 
0. 

.0001 
.0010 
.0035 

.0064 

Inch, 
0. 

Initial  load. 

E«  20,220,000  ponnds  between  5,000  and  35,000 
ponnda. 

Elastie*Umit. 
On  original  area. 
On  rednoed  area. 

Tensile  strength. 

Ou  orlKinsl  area. 

On  reduoed  area. 

At  time  of  ruptore. 

— 13.4  per  cent,  total  elongation. 

000 

000 

000 

000 

000 

0072 

0. 

oyo 

.0090 
.0109 
.0128 
.0138 
.0141 

000 

0. 

ooo 

000 

000^ 

70.000 
80.510 

000 

.0280 

.03 

.038 

.05 

.07 

.08 

.11 

.18 

era  farther 
nza. 

.14 
.18 
.25 
.40 

000 

000 

000 

ooo 

000 

000 

000 

000 

oa]iletod«ft 
he 

reirtof40 

000 

000 

»>; 

115,100 

121,000 

149,360 

0 

500 

0 

.67 

actored  2".5  firom  neck.     Appearance,  fine  granalar ;  small  dull 

at  the  center. 

cal  contra^ction,  '^8  each  side  of  fracture. 

ameter  at  fracture,  '^.70.    Area,  .385  square  inch.    Contraction, 

per  cent. 

mgation  of  inch  sections,  ''.07,  'Ml,  ".23*,  M7,".09. 


I 


fii,ii 


»"i 


360  TESTS    OF    IRON,  STEEL,  AND    OTHER    MATEKIALS. 

No.  1896— Continued. 


▲ppUed  loads. 

In  ganged  length. 

TotaL 

Per  square 

iDOh. 

Elongation. 

Set. 

Remarks. 

Pounds. 

600 

1,000 

5,000 

10,000 
15,000 
20,000 
25,000 
30,000 
81,000 

32, 000  j 

33,000 
HOOO 
36,000 
38,000 
40.000 
42.000 
44,000 
46,000 
48,000 
50,000 

Testo< 

51,000 
52,000 
53,000 
54.000 

54,740 

53,000 
0 

Poundi. 

Inch. 

0. 

.0002 
.0017 

.0034 
.0054 
.0073 
.0090 

.oiia 

.0114 
.0119 

Jneh, 

0. 

Initial  load. 

E=29,290,000  pounds  between  5,000  and  25.t 
pounds. 

• 

Elastic  limit 

64.000 
66.950 

On  orifrinal  vea. 
On  reduced  area. 

.0381 

.0445 

.0601 

.0740 

.0906 

.10 

.12 

.15 

.17 

.20 

Br  a  further 
urs. 

.21 
.22 
.25 
.82 
.89 

nnpleted  tktU 
ho 

reetof40 

'"i09,'486"* 
114,526 

Tensile  strength. 
On  original  area. 
On  reduced  area. 

At  time  of  fraotare. 

.60 

=  12.0  per  cent 

Fractured  2'^2  from  neck.     Appearance,  fine  granular ;  small 
si>ot  near  center. 
Local  contraction,  I'MO  each  side  of  fracture. 
Diameter  at  fracture,  '^68.    Area,  .363  square  inch. 
Contraction,  27.4  per  cent. 
Elongation  of  inch  sections,  ''.05,  ''.09,  ".19,  ".20»,  ".07. 


TESTS  OP  IKON,  STEEL,  AND  OTHER  MATERIALS. 
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No.  1897. 
Marks,  C-797. 
Diameter,  '^798. 
Sectional  area,  .50  square  incb. 
ExpansioD,  ".(^5S3  in  6  inches. 
Estimated  temperature,  1592^  Fahr. 
Gaage<l  length,  5". 


Bemarka. 

T^td. 

Peraqiiare 

Elongfttion. 

Set 

Powuit. 
1,000 
ZuOO 
3,000 
4,000 

PimndM. 
2,000 
4.000 
6.000 
8,000 
la  Aoo 

Jneh. 

0. 

.0011 
.0080 
.0054 
.0084 
.0129 
.0213 
.0364 
.0940 

Inch. 
0. 

Initial  load. 

5  QCO 

6,006              12.000 

7.000 
&M0 
8>900 
81900 
0 

14,000 
16,000 
17.720 

Tenstte  strength. 
Hot  test  diMontinned. 
=  4.0  i>er  cent. 

0 

.20 

Elongation  of  inch  sections,  ".02,  ".07,  ".07,  ".03,  ".02. 
Minimam  diameter,  ".761.     Area,  .455  sqaare  inch.     Gontractiou,. 
9.0  per  cent. 
Sor&ce  of  stem,  bine  black. 

Bested  24  honrs,  and  test  then  completed  at  temperature  of  70^  Fahr. 
Ganged  length,  5".20. 
Mean  sectional  area,  .481  sqnare  inch. 


In  ganged  length. 

Remarks. 

1  TouL  >-^r" 

Elongation. 

Set. 

S60 

PomuU. 

Tnek. 

0. 
.0001 
.0016 

.0034 
.0052 
.0071 
.0089 
.0004 

Ineh. 
0. 

Initial  load. 

1,609 
5^009 

10.660 

20.000 
25.000 

B  =  20.630,000  pounds  between  5.000  and  25,000 
poonds. 

Blasticlimit. 
On  original  area. 
On  rednoed  area. 

I5T    llA 

JT.OOO 
2a  060 
'j9,009 

'^.006 
32.000 

.0186 

.0262 

.0867 

.0407 

.0615 

.0768 

.6064 

.1116 

.1325 

.17 

.21 

.25 

.34 

.38 

34.000 

36^000 

38k  060 

4^090 
42,100 

44  OBO 

«,096 
^••0 

90,920 
1M,610 

134,640 
0 

1 
4^46l< 

Tenaile  strength. 

On  original  area. 

On  retraced  area. 

At  time  of  fracture. 

=  11.0  per  cent,  total  elongation. 

47  461 

9 

.55 

362  TE8TS  OF  IRON,  STBEI.,  AKt>  OTnEK  MATERIALS, 

Fnicturpd  2'LA  from  neck.     AppeHranee,  fine  grauular^  duli  i§pi>i 

Lijcal  coHtraction,  V'^^  eii^b  dde  of  fracture. 
Dianteier  at  fraotitre*  "Ji7.    Aien,  ,353  ftquare  jhcUp     Contmctl 
29.4  per  cent. 
Elongation  of  iuch  seetionK,  ".()5,  'MS,  '^2l»,  ".07,  ".(Ml* 

Ko.  l?Ui, 

Marks,  (i-7fl7. 

Diameter^  ".798. 

Sectional  are%  *oO  square  ineb. 

Expansion,  "J*587  in  0  inches. 

EstiuiHtecl  tetnparature,  ltiU3°  Fabr* 

Gauged  leogtb,  5", 


Applied  loa4&. 

111  g»iig«d  length. 

ToliiL 

EloUgAttOQ. 

Set 

lUowirk^ 

J,  000 

sjm 

3.500 

i,ooa 

4,500 
J5.000 

&.m 

6.000 
iJ,fiOO 
7,000 
7.5O0 
8;0fKI 

aooo 
a,5w 

10,i»00 
14,500 

0 

2,ouo 
4,ooy 

0,<riK> 
7,  tiOtJ 
8,UCKI 

o.uoo 

10,000 

11.  000 

12,  ow 
i:;,ooo 

14,000 
I5,<100 
IB.  000 
17. 000 
laoao 

10.0110 
2»,0U0 
21,000 
0 

a. 

.lion 

11054 
.  000 'i 

.oirj 

.0144 

jmi 

Ltii 

Inek, 

0. 

iDiim  loud. 

No  tf1»ian  llmtl  Ap|i4(tuat 

Ti?fiiiUf»  ttinsinctk 

=  25.8  pi^c  wot. 

Fractured  2".75  Ironi  neck.  Appearance*  ^ilky;  eupuliapecl  e 
bofcU  ends  coiitsave  from  ".03  ki  ".05  ettck.  Dark-bluo  color.  Hw 
of  Bt«m,  blae»    liaised  a  scale. 

liocml  contraction,  ".15  eauli  side  of  fracture. 

Dill  meter  at  fracture,  ",23,  Area^  .042  miimm  ineU.  Coutmc 
iHM  percent, 

Elowgatioii  of  inch  eeetioDS,  ".04,  ".38,  ".S0»,  ",05,  ".02. 


TESTS   OF    IRON,    STEEL,    AND   OTHER   MATKRIALS. 

No.  1898. 
MankB,  (>-797. 
I>cuneter,  ''.798. 
SeclioDal  area,  .50  sqaare  inch. 
KxpausioD,  .''0599  in  6  inches. 
BjKtimated  temperatare,  1034o  Fahr. 
Ganged  length,  5". 
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Apptittlkada. 

In  K»aced  length. 

BemarkB. 

1 

KIong»tion. 

Set. 

X0«0    1          2,000 
2,000    1          4,000 

Inch, 

0. 

.0018 
.0041 
.0078 
.0150 
.0200 
.0603 
.1101 

Inch, 
0. 

Initial  load. 

3.000               &000 

4.000              8,000 

2t  000    ■         10^  OOO 

€,000             12,000 

7  000             14,000 

7.200             14.530 

Tensile  at  rongfli. 
Tlot  tf^t  dinoontlnned. 

I      siooo     '.  ... 

0                    0 

.00 

— 13.8  per  oent.  total  elongation.                             • 

Elongation  of  inch  sections,  ".Oli,  ".15,  ".44,  ".07,  ".01. 
Minimam  diameter,  ".59.    Area,  .273  square  inch.    Contraction,  45.4 
per  oent. 
Sar&ce  of  stem,  blue  black. 
Bested  24  hours,  and  test  then  completed  at  temperatare  of  70^  Fahr. 


In  ganged  lengtb. 

Elongation. 

Set. 

Remarks. 

2».«o<   "'so.oao' 

109  820 

Inch, 

IncK 

Tensile  atrengtli. 
On  oriEinal  area. 
On  reduced  area. 
=  16.6  per  oent.  total  elongation. 

t                     0 

.83 

Fractured  2",!  from  neck.  Appearance,  fine  silky  center;  granular 
Dear  drcomference. 

Local  oontraction,  1^^.5  each  side  of  fracture. 

Diameter  at  fracture,  ".49.  Area,  .189  square  inch.  Contraction, 
^^  per  cent. 

Elongation  of  inch  sfections,  ".02,  ".16,  ".50*,  ".07,  ".02. 


364  TESTS   OF    IRON,  STEEL,  AND    OTHEK    MATERIALS. 

No.  1770. 
Marks,  7-823. 
Diameter,  ".798. 
Sectioual  area,  .50  square  inch. 
Temperature,  8^  Fahr. 
Gauged  leugth,  6''. 


Applied  loads. 

In  gaag«d  length. 

Total. 

PerMmare 

Elongation. 

Set. 

Remarks. 

Pounds. 
1,000 
6.000 
10,000 
15.000 
20.000 
25,000 
30.000 
30,500 

31,000 

82,000 
34,000 
86,000 
38.000 
40.000 
42,000 
44.000 
46.000 
48.000 
60.000 
62,000 
54.000 
55,000 
56.000 
67.000 
58,ODO 
50,000 
60,000 
60.800 
58.700 
0 

Pound*. 
2,000 
10.000 
20.000 
80,000 
40,000 
50,000 
60.000 
61,000 

62.000{ 

64.000 

68,000 

TO.  000 

76,000 

80,000 

84,000 

88.000 

92.000 

96.000 

100.  000 

304,000 

108,000 

110.000 

112,000 

114,000 

116.000 

118,000 

120.000 

121,600 

1«^^470 

/•ujA. 

0. 
.0016 
.0038 
.0054 
.0060 
.0089 
.0106 
.0105 
.0100 
.0255 
.0327 
.0433 
.0538 
.0674 
.0708 
.0918 
.1056 
.1223 
.1896 
.1587 
.186 
.21 
.23 
.25 
.276 
.80 
.34 
.40 
.55 

Inch. 
0. 

Initialload. 

ElasUo  limit. 

• 



Tensile  strength. 

At  time  of  mptnre. 

.60 

=12.0  per  cent. 

Fractured  V  from  neck.     Appearance,  granular,  radiating 
point  near  the  center. 

Local  contraction,  1'^  each  side  of  fractnre. 

Diameter  at  fracture,  ^^70.    Area,  .385  square  inch,     Gontr 
23.0  per  cent. 

Elongation  of  inch  sections,  ".07,  ".08,  ".10,  ".U,  ".21. 


TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


365 


No.  1813. 


Marks,  7--823. 

Diameter,  ".798. 

Seetional  area,  .50  square  inch. 

Temperatare,  70^  Fahr. 

Gaaged  length,  5". 


Applied  loads. 


ToUL     ^%I3J^"  Bkmgatlon. 


i.«n 

10.  «0 
15.000 
2t.MI> 

26, 6M 

27.000 
27,o00 
28,060 
2fl.500 

39.090 

39.500 

de;ooo 

31,000 
32.000 
33,0U0 
34.000 
33.000 
%.0G0 
SJS.ft'O 
40.000 
42.009 
44,000 
4^009 
4^,000 
50,009 
52,000 
54,QC0 
50.000 
58.100 
,  >,«» 
55.000 
0 


2.000 
10,000 

ao.000 

80,000 
40,000 
50.000 
58,000 
54.000 
».000 
50.050 
57,000 

S8,0005 

50,000 
00.000 
02,000 
64,000 
06,000 
68,000 
70,000 
7-1,000 
78^000 
80.000 
64.000 
88,000 
83,000 
96.000 
100,000 
104,000 
108,000 
112,000 
116.000 
U7.760 
140,470 
0 


In  gaim«d  length. 


Inch. 

0. 

.0014 
.0031 
.0040 
.0005 
.0081 
.0085 
.0068 
.0001 
.0093 
.0004 
.0006) 
.01185 
.0250 
.0285 
.0346 
.0306 
.0448 
.0508 
.0561 
.0621 
.0755 
.0806 
.1038 
.1205 
.1382 
.1501 
.18 
.215 
.245 
.31 
.423 
.58 


Set. 


.73 


"I" 


Inch. 
0. 


Bemarkii. 


Initial  load. 


Slastio  limit. 


Tensile  ntren^h. 
At  time  of  fracture. 
=  14.6  per  oent. 


Fractoied  2".70  firom  neck.  Appearance,  granular,  radiating  from 
a  dull  spot  at  center. 

Diameter  at  fracture,  ''.69.  Area,  .374  square  inch.  Contraction, 
20.2  per  cent. 

Elongation  of  inch  sections,  ''.09,  ".12,  ".28*,  ".15,  ".09. 


't^- 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Ko.  1795. 
Marks,  7-823. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ''.0076  in  6  inches. 
Estimated  temperatare,  263^  Fahr. 
Ganged  length,  5". 


1        Applied  loAds.             In  ganged  length. 

Total. 

PerKiu&ra 

Elon^tlOD. 

S«l. 

Reouirks. 

.  Pound*. 
;      1,000 
5,000 
I     10. 000 

Poundt. 
2,600 
10,000 
20,000 
30.000 
40,000 
50,D00 
52,000 
54.000 

55.000{ 

56,000 
58,000 
60,000 
62,000 
64,000 
68,000 
70,000 
72,000 
74,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90.000 
92,000 
94.000 
96,000 
08,000 
100  OUO 

Jneh. 
0. 

.0007 
.0022 
.0040. 
.0054 
.0060 
.0071 
.0072 
.0075* 
.0148  5 
.0201 
.0206 
.0214 
.Q331 
.0373 
.0398 
.0507 
.0632 
.0658 
.0713 
.0649 
.0910 
.1027 
.1097 
.1164 
.1302 
.1339 
.1440 
.1542 
.1690 

Inch. 
0. 

InituJload. 

15,000 

20. 000 
25, 000 

26.000 

27,  000 

, 

27.500 

Elastic  limit 

1    28.000 

29,  OUO 

30,000 

1    31,000 

Throbe. 

1    32,000 

34.  000 

*     35, 000 

36. 000 

;    37. 000 

39,000 

i     40,000 

41,000 

42. 000 

1    43,000 
;    4t.000 

45.  0«K) 

46.000 

47.  000 

4S,  000 

49.  OOO 

50,  000 

."i  1.000 

102,000     1           .196 
104, 000     1          .20 
106.000     '          .225 
108,000     1          .S(U 

1     52. 000 

1     53. 000 

54.000 
55,000 
56,000 
66,200 
64,700 
0 

Violent  throbs. 

110,000 
112,000 
112,400 
146,260 
0 

.33 

.395 

.48 

Tensile  strength. 
At  time  of  fVactare. 

.47 

=  9.4  per  cent. 

Fractured  ".85  from  neck.  Appearance,  ailky;  slightly  gra 
Onp-shaped  ends. 

Local  contraction,  ".8  each  side  of  fracture. 

Diameter  at  fracture,  ".69.  Area,  .374  square  inch.  CJontrs 
25.2  per  cent. 

Elongation  of  inch  sections,  ".20*,  ".10,  ".07,  ",06,  ".04. 


TESTS    OF   mON,    STEEL,    AND    OTHER   MATERIALb. 

No.  1927. 
:MAX*k&.  7-8:^3. 
r>iaaieter,  ''.798. 
Seetional  area,  .50  sqaare  inch. 
l!lx^pansioD,  ''.0103  in  6  inches. 
Sstdmated  temperature^  335^  Fahr. 
Odug^ed   length,  5''. 
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▲ppHedUMda. 


Peer  aoiiare 
ineh. 


In  gaaged  lengtli. 


Elongation.        Bet. 


Bemarka. 


2,000 
10.000 
20.000 
30.000 
40,000 
90.000 
54,000 
S6v900 


Ineh. 

0. 
.0013 
.0027 
.0035 
.0043 


0. 


Ii<MdfeU. 


31.  C 

33,0«O 
M.0O9 


54.000 

.0145 

50.000 

.OftO 

59.000 

.0154 

60,000 

.0160 

«2,000 

.0204 

Of,  000 

.0300 

eo^ooo 

.0304 

68.000 

.0300 

70.060 

.0457 

72.IK)0 

.0467 

0 

.05 

Initial  loftd. 


Blastio  limit. 


Throba. 


Hot  test  discontinued. 
=1.0  per  cent. 


Eloagation  of  inch  sections,  ".01,  ".01,  ".01,  ".01,  ".01. 
Minimam   diameter,  ".7954.    Area,  .497  square  inch.     Contraction, 
0.6  per  cent. 
Bested  10  days,  and  then  test  completed  at  temperature  of  70o  Fahr. 
Ganged  length,  5".04. 
Mean  sectional  area,  .496  square  inch. 


368  TESTS    OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

Xo.  1927— Continued. 


Applied  loiMlii. 

In  gftoged  length. 
Elongation.!        Set 

Total. 

Per  sqnare 
inch. 

RemarkM. 

Founds, 

1,000 

5,000 

10,000 

15,000 

30,000 
25,000 
30,000 
S5.000 
38,000 
37,000 
3«,000 
39,000 

40, 000  5 

41,000 
43,000 
43,000 
44,000 
46.000 
«,000 
!SO,000 

S3;  000 

54,000 

56,000 

'    58,000 

^160- 

55, 900 
0 

Pounds. 

Inch. 

0. 

.0011 
.0030 
.0045 

.0062 
.0080 
.0008 
.0116 
.0118 
.0121 
.0125 
.0130 
.0135 

Inch. 
0. 

Initial  load. 

E^  29,080,000  pounds  between  5.000  and 
ponnda. 



.0000 

Elastic  limit 

80.000 
80,480 

On  original  area. 
On  reoaced  area. 

.0438 

.0550 

.0640 

.0788 

.08 

.10 

.18 

.175 

.10 

.26 

.40 

Tensile  strength. 
On  original  area 
On  reduced  area. 

116,320 

117,020 

141, 160 

0 

At  time  of  fractnre. 

.60 

=13.8  per  cent,  total  elongation. 

Fractured  2^^26  from  neck.  Appearance,  granular,  radiatini 
eonter-panch  mark  in  the  circumference. 

Tjocal  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".71.  Area,  .396  square  inch.  Oontn 
l^O.S  per  cent. 

elongation  of  inch  sections,  ''.09,  ".17»,  ''.22*,  'M3,  '\0S. 


XE8TS  OF   lEONy    STEEL,    AND   OTHER  MATERIALS. 
No.  1796. 
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Marks,  7-823. 

£>iamet;er,  '^798. 

SeGtional  area,  .50  sqnare  inch. 

!Exi>&iision,  '^0IU5  in  6  incbee. 

£8tiinated  temperatare,  34Io  Fahr. 

Craa^ed  length,  &'. 


Apfilied  lowU. 

In  ganged  length. 

Bemarke. 

TW-.  ^io'ar" 

EIoogMlon. 

Set. 

1.000                  2,000 
5,000                10.000 

lolooo           ao.ooo 

Inch, 

0. 

.0020 
.0032 
.0048 
.0068 
.008T 
.0090 
.0097 
.0100 
.0138 
.0167 
.0190 
.0224 
.0303 

Inek. 
0. 

Initial  loitd. 
Elastic  limit. 

Throba. 
Teniiile  strenirth. 

'     15.  OOO               30, 000 
S0.000               40.000 
2Sw0O0     ;          50.000 

aa.ooo           52.000 

90,50»               53.000 
J7,O00                M,000 
27,500                55.000 
'     98,000                50.000 
2ft  O0O               54,000 

\ 

i     30*  000                00, 000 

1     3X  000                ^  OOO 

1     SlOOO                08.000    1          .0384 
Ml  000     I           73,000              .0462 

jg,00O                 70,000              .0540 
40.000      '           a0.000               .0622 
AOOO     '           S4.000              .0722 
44,000                mOOO              .0822- 
2  MO                SoOO              .0082 

4^000 
fit.  000 

M.  000              .1083 
100. 000              .  1224 
102.000    !          .1309 
lAA.aOO     1            .1301 

SOOO              108,000    1          .1404 
M  OOO              iSloOO    1          .10 
5&000              110,000              .185 
SOOO     ,         112.000               .18 
^000     !         lltoOO    1          .205 
^M     1         11O.0O0    1          .235 
^000              lis,  OOO    1          .205 

Sooo    '      iao!ooo          .31 

S'400              120:M0 

80.000              147,420 

A                         a 

At  time  of  fraotare. 

.88 

=  7.6  per  cent. 

! 

Fractared  ^^.75  from  the  neck.  Appearance,  silky;  no  change  in 
color.    Surface  of  stem,  light  straw  color. 

Local  oontraction  extends  to  the  neck,  and  ''.8  from  fracture. 

IHanieter  at  fracture,  ".12.  Area,  .407  square  inch.  Oontraction, 
18.6  per  cent. 

Blragation  of  inch  sections,  '^06,  ".06,  ".06,  ".07,  ".15*. 

H.  Bx.  45 ^24 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


No.  1930. 
Marks,  7-823. 
Diameter,  '^798. 
Sectional  area,  .50  square  iuch. 
Expansion,  '^0133  in  6  inches. 
Estimated  temperature,  413<^  Fahr. 
Gauged  length,  5''. 


AppU«d  loads. 

In  ganged  length. 

Total. 

Per  square 
inoh. 

Elongation. 

Set. 

Jneh. 
0. 

Remarks. 

Poundt. 
1,000 
5.000 
10.000 
15,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28.000 
20,000 
30.000 
31.000 
32,000 
34,000 
36,000 
38.000 
40,000 
42,000 
44.000 
45,000 

Poundt. 
2,000 
10,000 
20.000 
30.000 
40,000 
42,000 
44,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64.000 
68.000 
72,000 
76,000 
80,000 
84,000 
88,000 
00,000 

Inch. 

0. 

.0021 
.0034 
.OOU 
.0054 
.0057 
.0060 
.0063 
.0066 
.0060 
.0078 
.0111 
.0143 
.0172 
.0204 
'  .0235 
.0268 
.0343 
.0420 
.0513 
.0607 
.0702 
.0807 
.0875 
.0025 
.0037 

Initial  load. 

Elastic  limit. 

After  one  minute. 

A  ffAr  two  minntAii. 

Hot  test  discontinued. 

0 

0 

.085 

=  1.7  per  cent. 

Minimum  diameter,  '^7910.  Area,  .491  square  inch.  Contra 
1.8  per  cent. 

Bar  rested  twelve  days,  and  the  test  completed  at  temperature 
Fahr. 

Gauged  length,  5".08. 

Mean  sectional  area,  .492  square  inch. 


XESTS    OP    IRON,    STEEL,    AND   OTHER  MATERIALS.  371 

No.  1930— Gontinaed. 


JLppUed  loads. 

In  saaged  length. 

Remarks. 

TaCiU.       ^•I.'a^" 

Elongation. 

Set. 

JTommdm    1     JPknuUis, 
!,«»       

Inch, 

0. 

.0013 
.0081 
.0048 
.0066 
.0082 
.0101 
.0110 
.0190 
.0154 
.0172 
.0170 

Inch, 
0. 

.Initial  load, 
fi =29,307,000  between  5, 000  and  360,00  pounds. 

Elastic  limit 
On  original  area. 
On  rednoed  area. 

Tensile  strength. 

On  oriffinal  area. 

On  reouoed  area. 

At  time  of  fractore. 

s=.  13.2  per  cent  total  elongation. 

15,909 

ao,0oo 

SSwMO 
38t.MO 
35,000 
4a.  GOO 
40^000 

1    ao.ooo 

0. 

""loisoo" 

feU. 

.0230 

.0240 

.OiSO 

.0824 

.0972 

.12 

.16 

.22 

.29 

.39 

>  SIS 

50^  MO 
51,OfM» 
52;O0O 
S4,O0O 
S6.M0     . 
S8.*00     , 
»0BO     , 

(    sB.6ao< «  '  iisfsao 

57,600              "1.S20 

.66 

1    "    1 

1 

Fraetored  1'^.13  from  neck.  Appearance,  granular,  radiating  ftpm 
eenter-pmicb  mark  at  circamference. 

Ixtcal  contraction  1/^20,  and  '^90  from  fracture. 

IHameter  at  fracture,  ^'.72.  Are<'i,  .407  square  inch.  Contraction, 
18.6  per  cent. 

Elongation  of  inch  sections,  ''.08,  'MO,  ".12,  ".22*,  ".14». 


372  TESTS    OF    IRON,    8TEEL,    AKD    OTHER    MATEE1AL8. 

No.  1028. 

Marks,  7-823* 

Diameter,  '^7m 

Sectional  area,  ,50  square  ittcti. 

Expansion,  ".0136  in  (*  iticbea* 

Estimated  toiiii>erature,  42 1 '^  Fahr. 

Gauged  lengthy  5". 


Applied  lo>4». 

Total. 

Pel  MHwre 

i2,0<Kf 
**,  IKHt 
40.00rt 
4i,  OOU 
fio.  iK>0 

.uooo 

HOOO 

56,000 

se,ooo 
saooo 
00,  m» 

M.OflO 
04.000 

e«.ooo 

Qi,D0O 
70,000 
72.000 

Hot  tost  d 

mpngatJiM. 

Set, 

Bem^rk*. 

PmindK 
l.UOO 
20,000 
Sl,liOO 
:f2.  im 
ya,o00 
S4,U0O 
25,000 
2«,000 
37.000 
27.500 

mooo 
mooo 

10^  000      ; 

3K000 
33,000 

aa.000 

34,000 
X^OOO 
3«,000 

0 

Tuch. 

0. 

JiOiO 
.oo#s 
.ooia 

OOfiS 

.OOOfi 

.mm 

.OOM 
.010» 

,om 

.014a 
.017« 
,01W 
.0^4 
.lK2fii 
.Q9SS 

.m» 

.0371 
.04U 

iHMTDlitnaed. 

.0^       j 

JfKll. 

0. 

iQitial  load« 

EIaaUo  limit 

• 

=  1  pei-t9«iL 

Eloufjation  of  locli  «6ction8,  ".01,  ".01,  ",01,  ".01,  ".OL 
Minimum  diameter,  "Jt>58,    Area,  ".497  sqaare  iucU.    Contrai 
0.6  per  eont, 
Kested  13  daya  and  tbeu  test  oompleteil  at  temperature  of  7QO  f 
Gauged  length,  5".04, 
Meati  sectional  area,  .496  square  iuch. 


Ki     * 


TESTS  OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 
No.  1928 — Gontinaed. 
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BemarkA. 

Total 

1 

Personare 

Elongmtlon. 

Set. 

iooo 

9^000 

10.fOD 

PiMMdC 

0. 

.0015 
.0031 
.0048 

.0066 

.0082 
.0099 

.0116 
.0134 
.0140 

Inch. 

0. 

Initial  load. 

S= 30,240,000  poimds  between  5.000  and  35,000 
pooDdt. 

Elastic  limit. 
On  original  area. 
On  redooed  aseat 

• 

TensUe  strength. 

On  orisinsl  area. 

On  reduced  area. 

At  time  of  fracture. 

=r  18.2  per  cent,  total  elongation. 

1    15,000 

20.000 

25,000 

SOlOOO 

39^000 

0. 

4111000 

41,000 

41^000 
41, 500 
41,000 

4X000 

82.400 
82.000 

Lm 

dfeU. 

.0175 

.0287 

.0405 

.0680 

.0665 

.0755 

.0883 

.1125 

.18 

.16 

.20 

.25 

.81 

.88 

.58 

43,  OM 

44,000 

40,000 

16.000 

50,000 

'  52,000 

54,000 

•   50,000 

Sooo  . 

.*•■.•..•••• 

M;«»  1 

118^740 
110^460 
144,960 

• 

.66 

Fractured  2/'7«  flrom  neck.  Appearance,  grannlar,  radiating  from  a 
da)]  spot  at  the  center. 

Lo<»l  contraction,  V  each  side  of  fracture. 

Diameter  at  fracture,  '^71.  Area,  ^96  square  inch.  Ck>ntraction, 
20.S  per  cent. 

Elongation  of  inch  sections,  ''.09,  M3,  ''.21»,  'M3,  'MO. 


374  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIAL& 

No.  1797.   . 

Marks,  7-823. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0162  in  6  inches. 

Estimated  temperatare,  488^  Fahr. 

Ganged  length,  5". 


Applied  loads. 

In  ganged  length. 

TotaL 

Per  sauare 
inch. 

Elongation. 

Set. 

Remarks. 

PtnindM. 
1,000 
2,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23.000 
23.500 
24.000 
24.500 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
32,000 
34.000 
36,000 
38.000 
40,000 
42,000 
44.000 
46,000 
48.000 
50.000 
52,000 
54,000 
56.000 
58,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
66,100 
0 

Poundt. 

2,000 

4,000 

10.000 

20,000 

30.000 

40.000 

42,000 

44.000 

46.000 

47,000 

48.000 

49,000 

•50,000 

62,000 

54,  poo 

56,000 

58,000 

60,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84.001) 

88,000 

92,000 

96,000 

100,000 

104,000 

108.000 

112.000 

116.000 

120.000 

122.000 

124.000 

126.000 

128.000 

130,000 

132,000 

132,200 

0 

Inch. 

0. 

*    .0005 
.0022 
.0044 
.0061 
.0080 
.0084 
.0089 
.0092 
.0098 
.0105 
.0112 
.0124 
.0149 
.0177 
.0208 
.0232 
.0266 
.0341 
.0414 
.0402 
.0575 
.0672 
.0777 
.0889 
.1011 
.1147 
.1280 
.1443 
.1628 
.1831 
.20 
.235 
.255 
.275 
.31 
.35 
.41 
.50 
.63 
.56 

Inch. 
0. 

IniUalload. 

• 

Elastic  limit. 

Tensile  strength 

— 11.2  per  cent 

Fractured  ".75  from  neck.  Appearance,  silky;  straw  color.  S 
of  stem  varies  in  color  from  purple  to  blue. 

Local  contraction  extends  to  neck  and  '^8  from  fractare. 

Diameter  at  fracture,  ".73.  Area,  .419  square  inch.  Oontr 
16.2  per  cent. 

Elongation  of  inch  sections,  ".09,  ".10,  ".11,  ".10,  ".16». 


"ph 


1 

i 


TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 
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No.  1931. 
:Msarks^  7-823. 
rHameter,  ^'.798. 
Sectional  area,  .50  sqaare  inch. 
Exx>aii8]oii,  ".0215  in  6  inches. 
£s£uQiat6d  temperature,  624^  Fahr. 
Ooaged  length,  5^'. 


▲ppUfld  l«Md8. 

In  KAoged  length. 

Remarka. 

i 

Total. 

Peraqnare 
fnch. 

ElongattoD. 

Set. 

1,080 
5,000 

I*oundt. 

2.000 
10,000 
20,000 
80,000 
40.000 
42.000 
44,000 
48,000 
48,000 
50,000 
62;  000 
54.000 
5G,000 
58,000 
80.000 
•4,000 
88,000 

Inch. 

0. 

.0004 
.0016 
.0025 
«0048 
.0053 
.0061 
.0075 
.0090 
OHO 
.0134 
.0101 
.0190 
.0220 
.0256 
.0923 
.0418 

Jneh. 
0. 

Initial  load. 
Elastie  limit. 

After  1  minute. 
After  2  minutes. 
After  3  minatea. 
After  4  minutes. 
After  5  minutes. 

=  2.2  per  cent 

18,000 

l&OOO 
88,000 
21.008 
22.880 

S7,80O 

ao,ooo 

32^800 



■     84,888 
38^008 

72, 000              .  0507 
78.000              .0609 
80,000    '          .0718 
84,000    1          .08S3 

3^800 

80,00O 

«2.00O 
44.08O 
48.808 

88,000 
80.000 

.0060 
.1028 
.1123 
.1147 
.1160 
.1168 
.1176 

Of             0           1 

aeon  tinned. 
.11       1 

i          I            1          1 

Minimam  diameter,  ''.7898.  Area,  .490  sqaare  inch.  Contraction, 
2  per  cent. 

Bar  rested  12  days,  and  then  test  completed  at  temperature  of  70<^ 
Fahr. 

Gauged  length,  5'MO. 

Mean  sectional  area,  .490  sqaare  inch. 


376  TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  1931— Continued. 


Applied  l.mdA. 

1      In  gauged  length. 
Elongation.        Set 

Total. 

Per  aonare 
inch. 

Bemarka. 

1,000 
5,000 
10,000 

15,000 
20,000 
25,000 
30,000 
88^000 
40,000 
43,000 
CO.  000 
51,000 
52,000 

63.00o| 

K,MO 
53,000 
51,000 
55.009 
541, 000 

»e,ooo 

59.000 
00,000 
«1,000 

91,100 

58,000 
0 

P^mndt. 

Inch. 

0. 

.0014 
.0032 

.0058 
.0068 
.0085 
.0105 
.0120 
.0140 
.0157 
.0175 
.0179 
.0183 
,0186 

Inch, 

0. 

Initial  \imd 

£  =  29,480,000  pounds,  between  5.000  and  35 
pounds. 

• 

0. 

Elastic  limit 

ioo,ooo 

108,160 
Loa 

On  original  areft. 

On  leduced  area. 



dfelL 

.0245 

.0330 

.0835 

.1010 

.115 

.15 

.18 

.23 

.30 

.39 

122,200 

124,690 

147.980 

0 

Tensile  strength. 
On  oriKinal  area. 

On  reduced  area. 

At  time  of  (tactnre. 

.58 

=  11.6  per  cent  total  elongation. 

Fractured  I'^SO  from  neck.  Appearance,  granular,  radiating  £ 
dull  spot  at  the  center. 

Local  contraction,  1'^  each  side  of  fracture. 

Diameter  at  fracture,  '^71.  Area,  .396  square  inch.  Gontrs^ 
20.8  per  cent 

Elongation  of  inch  sections,  'M2,  'M9»,  'MO,  ''.09,  ".08. 


^BBM|H|' 


^J 


TESTS    OP    IRON,  STEEL,  AND   OTHER  JMATERIALS. 


377 


1^0.  1929. 
Marks,  7-823. 
Diameter,  '^798. 
SectJona)  area,  .50  square  inch. 
Expansion,  '^0219  in  G  inches. 
Estimated  temperature,  .634o  Fahr. 
Gaaged  length,  5^^. 


1      AppUedloMU. 

In  gauged  length. 

Kemarke. 

!    Tabd.     ^^X"" 

Elozigatioii. 

Set. 

1,0»    '         2.000 
S^MO    ,        10.000 

Tneh. 
O. 

.0025 
.0046 
.0068 
.0060 
.0098 
.0106 
.0118 
.0138 
.0156 
.0182 
.0212 
.0242 
.0276 
.0306 
.0346 
.0390 
.0432 
.0479 
.0517 
.0576 
.0029 
.0639 
.0646 
.0660 
.0656 
.0650 
.0663 
.0666 
.0068 

Iwh, 
0. 

Initial  load. 
Slastie  limit 

After  1  minnte. 
After  2  miuutea. 
After  3  minutee. 
After  4  miDutea. 
After  5  minutee. 
After  6  minutes. 
After  7  minutee. 
After  8  minutes. 
After  0  minutes. 
After  10  minutes. 

=1.2  per  cent 

lO.OQO 

20^000 
30,000 
40.000 
42.000 
44.000 
46.000 

4aooo 

50,000 

52.000 
54,000 
56^000 
58  000 

\^QQ» 

3&.0«0 

31,000 

£,000 

ti,9» 

34.900 

a,Oio 

26.000 

27.000 

28.000 

29,000 

M.OOO    '        00,000 

a,MO  ,      62;ooo 

22.000            64,000 

32.MO            66.000 

34.  OOO            68^  000 

ScOOO            70,000 

1    3S.900            72,000 

••-•*■ 

.........1.. .......... 

:..::|::::::::::.: 

...--. .  I  ........... 

[           .0678 

Bottestd 

0         1                A 

iaeontiiioed. 

1     •"• 

1 

Minimam  diameter,  '^7944.  Area,  .496  square  inch.  Contraction, 
0.8  per  coit. 

Bar  rested  12  days,  and  test  then  completed  at  temperature  of  70<^ 
Fahr. 

(ranged  length,  5^^.05. 

Mean  sectional  area,  .495  square  inch. 
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No.  1929— Continued. 


Appli 

Total. 

Pound*. 
1,000 
5,000 
10,000 
15,000 

20,000 
25,000 
30,000 
35.000 
40,  UOO 
41,000 
42,000 
43,000 
44.000 

44,500J 

43,500 
44,000 
45,000 
46.000 
48,000 
50,000 
52.000 
54,000 
56,090 
57,000 
58.000 
59,000 

69, 700  j 

57,700 
0 

BdloadB. 

In  ganged  length. 

Per  square 
inch. 

P(mnd». 

Elongation. 

Inch. 

0. 

.0013 
.0031 
.0046 

.0065 
.0081 
.0101 
.0116 
.0134 
.0137 
.0141 
.0145 
.0149 

Set 

Remarks. 

Inch, 
0. 

Initial  load. 

E  =  29,706,000  poanda  between  5,000  and 
pounds. 

Elastic  limit. 

89.1G0 
89,720 

Lo» 

On  original  area. 
On  reaac^  area. 

d  fell. 

.0198 

.0530 

.0642 

.0728 

.0940 

.1143 

.14 

.17 

.20 

.25 

.28 

.35 

.49 

Tensile  strength. 

iii.  400 

120,360 
145,  710 

On  original  area. 
On  reuQced  area. 

At  time  of  f ractaro. 

.66 

=  13.2  per  cent. 

^11^' 


Fractured  2".6  from  neck.    Appearance,  granular,  radiating 
dull  spot  at  the  center. 

Local  contraction,  ^^9  each  side  of  fracture. 

Diameter  at  fracture,  ''.71.    Area,  .396  square 
20.8  per  cent. 

Elongation  of  inch  sections,  ''.09,  ".12.  ".21»,  ".16, ' 


inch.    Gam 
.09. 


''Hlfilll 
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No.  1923. 
MarkB,  7-S23. 
Diameter,  ".798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ''.0221  in  6  iDChes. 
Estimated  temperature,  640^  Fahr. 
Ganged  length,  5^'. 


-       Applied  loads. 

In  gftoged  length. 

Remarks. 

TotiiL 

Per  Miiare 
inch. 

Set. 

'  Potrada. 
1.000 

7,000 

P<nmdM. 

2,000 

14.000 

20,000 

ao.ooo 

S4.OO0 
40,000 
42.000 
44.000 
48^000 

Inch. 
0. 

.0040 
.0060 
.0067 
.0076 
.0000 
.0107 
.0111 
.0126 
.0140 
.0100 
.0100 
.0180 
.0226 
.0200 
.0287 
.0321 
.0362 
.0006 
.0378 
.0377 
.0880 
.0382 
.0387 
.0380 
.0440 
.0510 
.0577 
.0614 
.0624 
.0628 
.0636 
.0630 
.0643 
.0673 
.0757 
.0820 
.0010 
.0031 
.0030 
.0041 
.0046 
.0971 
.0074 
.0004 
.1117 
.1186 
.1201 
.1311 
.1324 
.1331 
.1338 
.1840 
.1376 
.1404 
.1618 
.1706 
.1848 
.1972 
.2083 
.2258 
.2461 
.2700 
.2028 

Inch. 
0. 

Initial  load. 

BlMtlo  limit.    Not  weU  defined. 
After  1  minute. 

After  1  minnte. 
After  2  minatee 
After  3miniiteA. 
After  4  minnten. 
After  5  minntes. 
After  6  minates. 

After  1  minnte. 
After  2  minatee. 
After  3  minates. 
After  5  minutee. 

After  1  minnte. 

10.000 

15.000 

17.000 

ao.ooo 

s.oeo 

22.000 
34,000 

25.000    '         50.000^ 

20,000  ■      sa.000 

27. 000    1         S4.  OOb 

2g,000 
SO.OOO 

58,000 
58,000 
80,000 

3],0OO 

62.000 
84.000 
06.000 
68.000 
70,000 

32LO0O 

3%.ose 

•i4,«00 

35^000 

i       •«  ..>. . 

.  .  1       

91000             72.000 

37. 000              7.4.  OOO 

38.0-10 

76.000 
7J*.000 
80,000 

a.ow 

40.000 

After  2  minates. 



: 

After  3  minutes. 

After  4  minates. 

'"«i*obo" 

84,000 
86,000 
88.000 
90.000 

After  5  minutes. 

• 

After  1  minnte. 
After  2  minates. 
After  3  minutes. 
After  4  minates. 
After  5  minates. 

41,000 
43.090 

43>000 

1    44^000 

46. 160 

i    47  (M 

84.000 

06,000 

88,000 

100.000 

,  4g.eoo 

40  MO 

:    30  000 

SI  000 

'  aiooo   .     10A.006 

,    52,000            108,000 
S4;00»     1       108.000 
56^000            *'■'*  ^^'^ 

M.00O 
5fiL00O 

112;  080 
U4,000 
U6,000 
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Ifo-  1B23— €onymied. 


Aii]ttfi4  HmU 


Total. 


t 


Per 

lad 


nofa. 


In  ««UE*d  tediftiu 


1181  00ft 
134.760 

165,  m}u 


Gloitgiitloii, 


.as 

.HO 
.50 


S«k 


.99 


IiidL 


Al  time  (if  fhwEfln. 


sIvHS^tlSfJl'if  ",^^'     APP«»'-»''«e»  si'kyj  deep-bine. 
Durrac^  ot  steoa  blae  black,  in  part  browu, 

liocal  coDtraction,  1/'  each  aide  of  fraintire, 
arSprSt.^'  ^^*''"^^  Area,  .312  square  incU.    Contrac 

Elougation  of  iDch  sectiaos^  ",31*,  ",2^  'MS  ",12  'Ma. 
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No.  1798. 
Marks,  7-823. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Exi>aiisioD,  ''.0245  in  6  inches. 
Estimated  temperature,  701^  Fahr. 
Ganged  length,  5". 


Applied 


TouL 


Peraqiiare 


Tn  £Miged  length. 


Elonfcation. 


I  Pcm»dM. 
'      5^000 

•  now 

[3.000 

:«,«« 

31.600 

Z2.000 
22.500 
23.000 
23,300 
34.000 
31.500 
25^000 
36,  .100 
2&G00 
3Q.M0 
;  32.000 
I  3A.fiOO 
36.000 
S^.uOO 
4B.i<0O 
42,000 
44.000 
40.  WO 

«.oao 

50,  (WO 

53.000 
Ji.000 
55,040 

:».ooo 

57.000 

>    ^000 

».M0 

4|,5<iO 

0 


Pounds. 

2,000 

10.000 

20L00O 

90.000 

40.000 

41,000 

43;  000 

43«000 

44.000 

45.000 

40.000 

47,000 

48»000 

40,000 

50.000 

62,000 

50,000 

00,000 

6100O 

681000 

72,000 

70.000 

00.000 

0^000 

88,000 

SO.  000 

80,000 

100.  OOO 

104,000 

100.000 

108^000 

110,000 

U2,000 

114,000 

116,000 

117,930 

150,130 

0 


Inch. 
O. 
.0027 
.0043 
.0001 


.0097 
.0103 
.0109 
.0110 
.0123 
.0130 
.0139 
.0150 
.0162 
.0174 
.020O 
.0270 
.0361 
.0438 
.0534 
.0638 
.0745 
.0869 


.1154 

.1329 

.1497 

.1703 

.105 

.215 

.235 

.25 

-27 

.80 

.345 


.77 


Set 


Inch, 
0. 


RiwnarkB. 


Initial  iMd. 


EImUc  limit. 


Tensile  strength. 
At  time  of  fracture. 
=  16.4  per  cent 


Fractoied  1''.60  firom  neck.  Appearance,  silky,  bine  black,  cnp- 
i^haped  ends.    Surface  of  stem,  blae-black  color  with  purple  cast. 

Local  oontiractioDy  '^.9  each  side  of  fracture. 

Diameter  at  ftactore,  ".64.  Area,  .322  square  inch.  Contraction, 
•i5.6  per  cent. 

Elongation  of  inch  sections,  ".17,  ".33,»  ".13,  ".08,  ".06. 
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No.  1799. 
Marks,  7-823. 
Diameter,  ".798. 
Sectional  area,  .50  square  incb. 
Expansion,  '^0301  in  6  inches. 
Estimated  temperature,  846°  Fahr. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Poundt. 
1,000 
5,000 
10,000 
15.000 
16,000 
17,000 
18,u00 
19,000 
20,000 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
25, 000 
26,000 
27.000 
23,000 
29,000 
30,000 
32,000 
34,000 
36.000 
38,000 
40,000 
42.000 
44.  (»00 
46.  UOO 
47,000 
48.000 
49,000 
50,000 
51,000 
51,100 
37, 400 
0 


Per  sqaare  Elcgatioo. 


Pound*. 
2,000 
10,000 
20,000 
80,000 
32.000 
34.000 
36,000 
38,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
50,000 
52,000 
.54.000 
56,000 
58,000 
60,000 
64.000 
68,000 
72,000 
76,000 
80.000 
84.000 
88,  000 
92,000 
94.000 
96,000 
98.000 
100,000 
102.000 
102, 200 
128,080 
0 


Jneh. 
0. 

.0020 

.0038 

.0060 

.0064 

.0070 

.0076 

.0082 

.0097 

.0105 

.0110 

.0125 

.0132 

.0140 

.0148 

.0165 

.0192 

.0227 

.0263 

.0310 

.0356 

.0401 

.0505 

.0624 

.0757 

.0890 

.1034 

.  1229 

.  1442 

.1709 

.1885 

.22 

.25 

.275 

.335 

.375 


.74 


Inch. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Teoftile  streoKtb. 
At  time  of  fracture. 
— 14.8  per  cent. 


Fractured  2".25  from  neck.    Appearance,  silky.    Surface  of 
and  stem,  blue-black  color. 

Local  contraction,  I'M  each  side  of  fracture. 

Diameter  at  fracture,  ".61.    Area,  .292  square  inch. 
41.6  per  cent. 

Elongation  of  inch  sections,  ".07,  ".32*,  ".22*,  ".08,  ".05. 


Com 
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No.  1800. 
23. 

''.798. 

rea,  .50  square  inch. 
^  ".0363  in  6  iDches. 
temperature,  1006^  Fahr. 
igth,  5". 
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8. 

In  f^aufred  length. 

Remarks. 

EloDgatioD. 

S.t. 

Inch. 
0. 

ruU.          Inch, 
000    1       0. 
000    '          .6019 

Initial  load. 
Elaatio  limit. 

000 

.0068 
.0075 
.0080 
.0087 

000 

000 

000 

000 

MM 

000    i          .  00 w 

000     >            OlOQ 

000 

.0114 
.0124 
.0136 
.0145 
.0158 
.0172 
.0189 
.0211 
.02.50 
.0294 
.0358 
.0419 
.0487 
.0555 
.0628 
.0708 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

ouo 

000 

000 

000 

000               .0800 
000               .0900 
GOO               .1006 
OOO               .1134 

(J0<)               .  1269 

000               .1433 

OCw              .  1622 

000     \          .1860 

OuO 

.2401 



TeuHil*)  Htrenctb. 

480 

At  tirof'of  fra4ture. 
— 16.6  per  cent. 

.83 

t 


y'A  from  neck.  Appearance,  silky ;  blae-black  color.    Sur- 

»ame  color. 

'action,  1".2  each  side  of  fracture. 

t  fracture,  ^'.55.     Area,  .238  square  inch.     Contraction, 


II  ! 


of  inch  sections,  ''.08,  ".45  •,  ".20,  ".07,  ".03. 
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No.  1924. 
Marks,  7-823. 
Diameter,  ^'.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0370  in  6  inches. 
Estimated  temperature,  1024^  Fahr. 
Gauged  length,  5''.    . 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Kemarka. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,0(K) 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
84,770 
20,500 
0 

Pound*. 
2.000 
10,000 
20,000 
30.000 
32,000 
34,000 
36,000 
38,000 
40.000 
42.000 
44.000 
46,000 
48.000 
50.000 
52.000 
54.000 
56,  (Mi 
58,000 
60.000 
62,000 
64.000 
66,000 

oaooo 

69.540 
83,360 
0 

Inch. 

0. 

.0037 
.0068 
.0093 
.0100 
.0111 
.0121 
.0136 
.0155 
.0186 
.0216 
.0259 
.0312 
.0371 
.0439 
.0514 
.0596 
.0697 
.0806 
.0913 
.1032 
.1207 
.1415 
.2082 

Inch. 
0. 

Initial  load. 

Elaatio  limit 

Tensile  strebgth. 
At  time  of  fraoinre. 

.79 

=  15.8  per  cent. 

Fractured  2".40  from  neck.  Appearance,  silky.  Surface  of  fi 
and  stem,  blue-black. 

Local  contraction,  V\2  each  side  of  fracture. 

Diameter  at  fracture,  '^56.  Area,  .246  square  inch.  Conti 
50.8  per  cent. 

Elongation  of  inch  sections,  ''.06,  ^37*,  ''.27,  ".07,  ".02. 


TESTS  OF  IBON,    STEEL,    AND   OTHER  MATERIALS.  385 

ISo.  1921. 
Marias,  7-^»23. 
Diamet^,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  '^0422  in  6  inches. 
Estimated  temperatore,  1158^  Fahr. 
Ganged  length,  5". 


In  gwiged  length. 

Bemarkt. 

X-.  I'^Lsr 

Elongation. 

Set. 

PbmmdM. 

I.OOO 
8.000 
18.000 
1I.O0O 

2,000 
10,000 
20.000 
21,000 

0. 

.0087 
.0078 
.0088 
.0090 
.0110 
.0126 
.0141 
.0106 
.0190 
.0887 
.0280 
.0362 
.0434 
.0518 
.0632 
.0771 
.0920 
.1006 
.1278 
.1508 
.2414 
.8384 

inch. 
0. 

Initiiaioed. 
SlMtio  limit 

TentUe  strength. 
AttineoffrMtore. 
=  20.6  per  cent. 

12,000 

U.006            26,000 

KOOi            28,000 

IjlOOO            30,000 

16,080            32.000 

17,080 

34.000 
36LO00 
38,000 
40.000 
42,000 
44,000 
461  OOO 

AILOOO 

111,000 

11, 008 

^000 

31.000 

^000 

23,000 

31.000 

25,000          siTooo 

30.000 

52,000 
54,000 
56^000 

37,000 

2i  000 

20.000 

3  300 

14,000 

0 

1.08 

Fraetoied  2'^40  from  neck.  Apx>earance,  silky,  spongy ;  dark-bine 
color.    Snrfooe  of  stem,  bine  black. 

Local  contraction,  V\3  each  side  of  fracture. 

Diameter  at  fractnre,  '^51.  Area,  .204  square  inch.  Contraction, 
59.2  per  cent- 


Elongation  of  inch  Hoctions, 
H.Ez.45 ^25 


'.05,  'MO,  'M3,  '',08»,  '',07, 
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No.  1926. 

Marks,  7-823. 

Diameter,  ''.798. 

SectioDal  area,  .60  square  inch. 

ExpaDsion,  ''.0485  in  6  inches. 

Estimated  temperature,  1320<^  Fahr. 

Ganged  length,  5". 


AppUad  loads. 

In  ganged  length. 

ToUd. 

Per  squAre 
inoL 

Set 

Bemarks. 

Poundt. 
1«000 
5,000 
6.000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
16,500 
17«000 
17,600 
17,620 
1,800 
0 

Fimndt. 
2,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20.000 
22,000 
24,000 
26.000 
28,000 
80,000 
82,000 
33.000 
34.000 
85,000 
85,040 
12,850 
0 

Jnehet. 
0. 

.0045 
.0055 
.0064 
.0077 
.0001 
.0106 
.0183 
.0162 
.0206 
.0272 
.0390 
.0542 
.0671 
.0823 
.1285 
.1570 

Inch. 
0. 

• 
Initial  load. 

Elaatlo  limit. 

TeDtUeatrength. 
At  time  of  fraotnrei 

1.08 

=  21.6  per  cent. 

li^i 


Fractured  1"  from  the  neck.  Appearance,  silky,  spongy*  B 
ured  ends  concave.   Surface  of  fracture  and  stem,  dark  blue. 

Local  contraction  extends  to  the  neck  and  1".3  from  the  fra 

Diameter  at  fracture,  ".42.  Area,  .139  square  inch.  Go: 
72.2  per  cent. 

Elongation  of  inch  sections,  ".66»,  ".15,  ".13,  ".12,  ".10. 
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No.  1925. 

Marks,  7-823.  Diameter,  ^^798.  Sectional  area,  .50  square  inch.  Ex- 
l>ansion^  '^0556  in  6  inches.  Estimated  temperature,  1503^  Fahr. 
Gaaged  length,  &', 


Appltodkwds. 

In  gmgad  length. 

Remarke. 

XotaL 

Per  Mvare 
iaeL. 

ElongBtion. 

Set. 

rmumdM. 

2,000 

InekM, 
0. 

Inch. 
0. 

No  apparont  elMtio  limit 
After  1  minate. 
After  2  minnteA. 
After  8  minutes. 
After  4  minates. 
After  5  minntes. 
After  6  minntes. 

After  1  minute. 
After  2  miuutee. 
After  3  minatea. 
After  4  minutes. 
After  5  minutes. 

After  1  minate. 
After  2  minutcH. 
After  3  minut€«. 
After  4  minntcA. 
After  5  minau^a. 

After  1  minnte. 
After  2  minntOH. 
After  3  minut««. 
After  4  minutes. 
After  5  minutes. 

After  1  mtnutu. 
After  2  raiDuten. 
After  3  minuteit. 
After  4  minutes. 
After  6  minutes. 

After  I  minute. 
After  2  minutes. 
After  3  minnWs. 
After4miDat«n. 
After  5  minutes. 

After  1  minute. 
After  2  minutes. 
After  3  minutes. 
Alter  4  minutes. 
After  5  minutes. 

Teut»ilo  strength. 
After  4  minute. 
After  1  minute. 
After  li  minutes. 
After  2  minutes. 
=  26.2  per  cent. 

.0004 
.0000 
.0013 
.0015 
.0017 
.0020 
.0029 
.0032 
.0034 
.0030 
.0038 
.0041 
.0049 
.0054 
.0056 
.0059 
.0002 
.0064 
.0070 
.0076 
*      .0080 
.0082 

1 .... 

i:::::::::: 

1,600                 SuOOO 

1               --    . 

1 

ioeo           iobo 

*• 

xs» 

5,000 

1-.--— .- 

i-.. ....... 

.0086 

.0088 
.0095 
.0107 
.0126 
.0135 
.0144 
.0151 
.0166 
.0170 
.0189 
.0207 
.0217 
.0232 
.0243 
.0261 
.0284 
.0350 
.0417 
.0487 
,0542 
.0609 
.0630 
.0711 
.0938 
.1227 
.1712 
.L'232 
.2792 
.3492 
1.81 

4,000 

0,000 
8.000 

SwOQO     -         10.000 

...1 

... ........ 

:     "  : 

:'::::::: 

0.000 
7,09O 

12,000 
14,0U0 

r:::::::'::' 

"  ioOO     5         14.000 

0.000              10.000 
0.000              1^,000 
M^OOO              20.000 
11   OaO                2?.  MM 

11,000 

1      ' 

* 

.    -.-.!.-.--- 

0       i           « 

1 

Fractured  2''.90  from  neck.  Appearance,  silky,  spongy.  Both  fract- 
ured ends  concave.    Surfaces  of  fracture  and  stem,  blue  black. 

Local  contraction,  ^^6  each  side  of  fracture.  Diameter  at  fracture, 
^'-31.     Area,  .076  square  inch.    Contraction,  86.0  per  cent. 

Elon^tion  of  inch  sections,  "M,  ''.26,  ".87»,  'Ml,  ".03. 

While  the  elongation  of  the  specimen  was  rapidly  going  on  under 
11,000  pounds  tension,  and  the  bar  evidently  would  have  ruptured 
nnder  this  load  within  a  short  time,  the  stretching  was  suddenly  iu- 
nrmncd  by  accelerating  the  movement  of  the  piston  of  the  testing  ma- 
chine, which  temporarily  increased  the  tensile  stress  to  14,000  pounds 
toUd,  sAer  which  the  load  began  to  drop  and  rupture  soon  occurred. 
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TESTS    OF    IRON,    STEEL,    AND    OTHEB    MATERIALS 


:Sf  0- 1922. 
Marks,  ?^JI3, 
Diameter,  "J9S, 
Sectional  area,  .50  square  inch. 
ExpauE^ion,  ".0004  in  0  inches. 
Estimated  temperatare^  1G37^  Fahr. 
Gauged  length,  5", 


Xn  i^iiired  kntnh^ 

Tou3. 

Elongation. 

Inches. 
0. 
.OOIB 
-OOJO 
.0067 
.0100 
.017'J 
,02Sl 
.D4ia 

,0983 
.£310 
.3190 
1.71 

Set. 

Bamukw. 

Pounda. 
1,000 
1,  &00 
2,000 
2,-^00 

:i,ooo 

3.SO0 
4,500 

.%oon 
ft,  500 
fl,«00 
6,020 
0 

Founds. 
2,000 
3,000 
4,000 
6,000 
S,000 
7,000 
8,000 
9,000 
10.  000 
ll.UOO 
12,  000 
12,040 
0 

Inch. 
0. 

Initial  loAd. 

■ 

TcDRfle  filr^njrtli. 
=  34.3  per  cpot. 

Fractured  3^.25  from  neck.  Appearance,  silky,  spongy-  Bot 
ured  ends  concave  and  cont<^in  cavities  "*iO  deep. 

Surfaces  of  fractnre  and  stem,  blue  black. 

Local  contraction,  2'' .5  each  side  of  fracture. 

Diameter  at  fracture,  ".13.  Area,  .013  square  inch.  Ooiit 
D7.4  per  cent. 

Elongation  of  inch  sections,  ''.03,  ^'.23,  r'.21>*,  ".13,  ".03, 
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Marks,  8-750.    Diameter,  ^^708.    Sectional  area,  .50  sqaare  incli. 
Temjieratare,  l(P  Fahr.    Gauged  length,  5''. 


Appltod 


Total 


Ptr 
ind 


sqaare 

DCll. 


l.WO 
5,0>j0 

iO.MlQ 

u.aoo 

30.  «• 
33.«>d 

37.ftW 

r.soo 
«,ow 

l-J.  000 

41000 

jiOdO 

'4.000 
=^900 
'-.OOO 

ri'.eeo 

Mi  MM 
C^.MO 

TO.W 

'i'.vO 
75.  *« 
TB^WO 

7«.:»  1 


2.  GOO 
10,UOO 

ao.000 

3o,0uO 

mlooo 

50.000 
60.000 
70.000 
72,000 
7i,tJ00 
73^000 
70^000 
77,000 
711000 
11.000 

n.000 

U,000 
88,000 
92,000 
90.O0U 
100,000 
10«,000 
108,000 
112,000 
U6,000 
120,000 

m,ooo 

128.000 
132^000 
138^000 
140,000 
144.000 
148,000 
150,000 
152,000 
153,500 


In  g«a£ed  length. 


Elongation.        Set. 


Jneh, 
0. 

.0017 

.0034 

.0041 

.0062 

.0082 

.0094 

.0113 

.0116 

.0122 

.0133 

.0154 

.0185 

.02C7 

.0225 

.0247 

.0317 

.0386 

.0462 

.0542 

.0624 

.6719 

.0810 

.0010 

.1024 

.1129 

.13 

.145 

.155 

.1G5 

.185 

.21 

.245 

.27 

.31 


Inch, 
0. 


Fnctsred  under  the  maxhnnm  load. 


Bemarks. 


Initial  load. 


Elastio  limit 


Tenftile  strength. 


r.O  per  cent. 


Fractored  1''.50  from  ueck.  Appearauce,  granular,  radiating  from 
ao  ecoentrie  point. 

U)eiil  contraction,  inappreciable. 

Diameter  at  fracture,  ^'.77.  Area,  .466  square  inch.  Contraction, 
O.*  per  cent 

Elongation  of  ioch  sections,  ".05,  '^06,  ".07,  ".11»,  ".06. 

No.  1946. 

Marks,  8*750.    Diameter,  ".798.    Sectional  area,  .50  square  inch. 

Temperature,  70^  Fahr. 

Tensile  strength,  75,800  pounds  =  151,600  pounds  per  square  inch. 

l^)ad  rapidly  applied.  Time  of  reaching  the  maximum  load  about 
Ij^econds. 

Tlie  bar  fractared  under  nearly  the  maximum  load,  ".70  from  neck. 
Apjiearance,  granular,  radiating  from  a  point  in  the  circumference. 

Iwal  contraction,  ".7  each  side  of  fracture. 

I>iameter  at  fracture,  ".76.  Area,  .442  square  inch.  Contraction, 
n.6  per  cent 

Elongation  in  5  inches,  ".40  =  8.0  per  cent. 

Elongation  of  inch  sections,  ".07,  ".08,  ".07,  ".08,  ".lO*. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


Marks,  8-750. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch 

Temperature,  70°  Fahr. 

Ganged  length,  5". 


No.  1814. 


AppUed  loads. 

In  gauged  length. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
86,500 
37,000 
38,000 
39,000 
40.000 
42,000 
44,000 
46.000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.0(»0 
68,000 
70. 000 
72,000 
74,000 
75,300 

Pounds. 

2,000 

10.000 

20.000 

30,000 

40,000 

50,000 

60,000 

70,000 

72,000 

73,000 

74,000 

76,000 

78,000 

80,000 

81,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116.000 

120,000 

124,000 

128,000 

132,000 

136,000 

140,000 

144,000 

148,000 

!»)  AOA 

Inch. 

0. 

.0014 
.0031 
.0046 
.0064 
.0081 
.0099 
.0118 
.0127 
.0138 
.0170 
.0222 
.0260 
.0292 
.0364 
.0444 
.0527 
.0610 
.0702 
.0797 
.0902 
.  1009 
.  1126 
.1260 
.135 
.15 
.17 
.20 
.22 
.25 
.32 

Inch. 
0. 

Initial  load. 

Elastic*  limit 

=  7.6  per  cent. 

Fractured  under 
0         1         0 

!lie  maximal 
.38 

nload. 

1 

Practnred  1''.20  from  neck, 
point  in  the  circumference. 

Diameter  at  fracture,  ".76.    Area,  .454  square  inch. 
0.2  per  cent. 

Elongation  of  inch  sections,  ''.07,  ''.12*,  ''.07,  ".07,  ".05. 


Appearance,  gi*anular,  radiating  fi 

Contrac 


TESTS   OF  IKON,    STEEL,    AND   OTHER   MATERIALS.  391, 

No.  1801. 

Marks,  8-760.  Diameter,  ''.798.  Sectional  area.  .50  square  inch. 
Elipansion,  ''.0064  in  6  inches.  Estimated  temperature,  242^  Fabr. 
liaaged  length,  5". 


In  ganged  length. 

Bemarka. 

TotaL 

teeh. 

Set 

1,000 
1^408 

^000 
111  800 
211.888 
m!80O 
48^800 
80C88O 
88^000 

O^SS 
881880 
88^888 
781000 
71.000 
72;  000 
73:808 
74.800 
76^888 
78.800 
80.000 
84,800 
8B.O0O 
88.000 
88.888 
100. 860 
104.000 
1061000 
112.800 
UO^OOO 
128^800 
126;  880 

ue.ooo 

180.000 
188^008 
134.000 
188.808 
188.808 
140^880 
142.000 
14S»780 

JimJL 

a 

.0018 

.0028 

.0041 

.0068 

.8087 

.0108 

.0117 

.0118 

.0123 

.0128 

.0181 

.0153 

.0180 

.0206 

.0227 

.0287 

.0808 

.0838 

.0413 

.0902 

.0568 

.0668 

.0742 

.0664 

.0877 

.11 

.12 

.146 

.165 

.175 

.18 

.18 

.206 

.225 

.24 

.28 

.80 

.40 

.88 

Inch, 
0. 

Initial  load. 

Tensile  itrangih. 
=r  7. 2  per  cent. 

18.080 

IS^OiO 

20.008 

AtOO 

Ml  000 

Sooo 

33.900 

34.400 

HSOO 

35.680 

U.SOO 

Sfooo 

34,500 

37.800 

88,600 

Seoo 

41. 400 

42.880 

K880 

44.400 

48.100 

1    S4.480 

S2.480 

H.MO 

se.m 

u^ooo 

8i>.480 

431880 

4i880 

C.000 

5880 

87.488 

81988 

81^488 

11^480 

71808 

1  Tun 

'        8 

Fractured  2".25  from  neck.    Appearance,  granular,  radiating  from  a 
center  paDch-mark  in  circumference.    No  change  in  color. 
Local  eontraction  not  appreciable. 

Diameter  at  fracture,  ".75.   Area,  .442  sq.  in.    Contraction,  11.6  per  ct. 
Bkwgation  of  inch  sections,  ".04,  ".06,  ".10»,  ".11»,  ".05. 

No.  1945. 

Marks,  a-750.  Diameter  ".798.  Sectional  area,  .50  square  inch.  Ex- 
paosioii,  "Sm5  in  6  inches. 

Estinuited  temperature,  271^  Fahr. 

TensQe  strraigth,  70,600  pounds  =  141,200  pounds  per  square  inch. 

I^Md  n^dly  applied.  Time  of  reaching  the  maximum  load,  about 
4  8eooiida. 

'Die  bar  fractured  under  nearly  the  maximum  load  1"  frt>m  the 
i^^^  Appearance,  granular,  radiating  from  a  dull  spot  near  the  cir- 
ramference.    No  change  in  color. 

I^Kal  eonlxaction  extends  to  the  neck  and  1"  from  the  fracture. 

Diameter  at  fracture,  ".74.    Area,  .430  sq.  in.    Contraction,  14.0  per  ct 

Ebngadon  in  5  inches,  ".37=7.4  per  cent. 

Elongation  of  inch  sections,  ".04,  ".03,  ".07,  ".11,  ".12». 
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TKSTS    OP    mON^  STEEL,  AND  OTHER   MATERfAtS. 


No-  wm. 

Marks,  ^-^750. 

Diameter,  ''Jim. 

Sectioual  ama^  *50  square  iueb. 

Expan^ioii^  '^0115  iii  6  incljeg. 

Estimated  t*3iij]ier;itiirt\  378^^  Fahr. 

Giiuged  lengtli,  5", 


iBgAOg^  Leuglli. 

T<rtmL 

''"i.X" 

KI«BetttiOll^         Set. 

E^niftrks. 

Pfmndt. 

hum 

30,000 

vihmy 

,12,000 
3®,  OOO 
H^KIO 

a7.  OtNl 

yj«^  000 
»».uoo 

40.000 
42.00(J 
44,000 
40,000 
4«,000 
50,000 
52.000 
H  OOO 
50.000 
58,000 
00,000 
62,000. 
04.000 
d«,000 
011,000 
70,  (WO 
72,  000 
74,000 
7i«00 
0 

P&vttdt, 
2,000 
oo,  OOli 
»*2.0OO 
114,000 
Hit,  000 

&e,ooo 

70.  OOO 
72,000 
74,000 
70,000 

mooo 

80,000 
«4,000 
««l,000 

100,000 
lOi,  OOO 
108,  *NJO 
112,000 
UA,000 
120,  (MlO 
124,  OOO 
13,  000 

18.',  omi 
m,ooo 

340,000 
U4,  000 

Ha,  000 

14  D,  20(» 
0 

Ineh. 
0. 
■  0097 

lOiUftl  IMUI. 

;0074 
.00^ 
,0065 
.0101 
,0117 
Jilli2 
-014S 
.0165 

.0172 

.oass 

.0OT3 
.0441 

.osm 

.0fl04 
.0701 
.Ofl04 

,«fl^ 

.1022 
.  112*1 
,1250 
.140A 
.Ifllfl 

.mm 

.250fi 
20 

£la«ao  UmlU 

, 

<£.....*>..* 

TfrbJiilfl  HtrendllL 

* 

Fractured  ".65  from  Deck.  Appearance,  graimtar,  rmUatfu^  fn 
dull  spot  at  the  center.  No  change  in  color.  Surface  of  stem,  s 
color* 

Local  coDtraction,  "-6  each  side  of  fractnre* 

Duim^ter  at  fracture,  "JG.  Area,  .454  sqnare  inch.  Oontrac 
9,2  per  cent. 

Elongation  of  inch  sections,  "*02,  "-03,  ^04/'.05>  'M2». 
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No.  1803. 
Marks,  8-750. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  "Mii5  in  6  inches. 
Estimated  temperature,  512^  Fahr. 
Ganged  length,  5^'. 


In  gaagred  length. 

BetnArka. 

i  Toti.  ^••^x*" 

Elongation. 

Set. 

K9mt             2, 000 

3.U00    :        10,000 

in,  000    ;        'iO,  OOO 

Jneh. 
0. 

.0022 
.0046 
.1)057 
.0079 
.0f«7 
.0101 
.0107 
.0111 
.0116 
.0126 

Inch. 
0. 

EhMtic  limit 

Tensile  strength. 
=  7.6  per  cent. 

15i«0d0            30.000 

3D.  OOO             40. 000 

25  000             jO.OOO 

afi^OCO            58,000 
T:.900            51.000 

^.000             56,000 

j:#.  oeo          58^  000 

3U,  u#0             00,  000 

ril.OOO     ,        02  000 

si,  OOO         64.  oui          .  oiso 

32.500             65,000    1          .0157 

X*.  000    ,        66.000    1         .0164 

33.  a«)             67,000    ,          .0171 
M.«3tO            681,000    1          .0183 

S,000    .        70,000               .0106 

38,0€«            72,000              .0217 

'IT.  006            74,000               .0237 

3^  000            76,000               .0258 

3:>,000            78,000              .,0278 
40.<N»            80.000               .0299 
42.000            64,000    1          .0345 
44400             88.000     '           .0400 
tf,UOi    1        92,000               .0472 

SO.  096           100  000               .0001 

;    54,000    .      108,000 

.0747 
.0941 

!ai066    1      116,000 

6S.00O    1      124^000 

.11 
.12 
.15 

66.000          132,000 

10.000          140,000 

nm       144.000          .17 

74.0WJ          148,000               .10 
76,000    >      158,000    ;          .215 
TSeOO          156,000              .245 
».0S6          160.000     '          .31 
81.750    1      163.500    |          .395 

metnred  under  the  maxiinnj 

0       1             0        1          .38 

tn  load. 

e      1           o       1 

Fractured  ''.60  from  neck.  Appearance,  granalar,  radiatiuji;  from  an 
eccentric  spot.  Surface  of  fracture,  slightly  browned.  Surface  of 
Ateffl^  light  bine,  changing  to  purple  near  the  place  of  rupture. 

Local  contraction  not  appreciable. 

Diameter  at  fracture,  ''.76.  Area,  .454  square  inch.  Contraction, 
*K2  per  cent. 

Eloogation  of  inch  sections,  ".06,  ".08,  ".08,  ".07,  ".09». 
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No.  1^6. 

Dmnwter,  'Mm. 
Sectional  arett,  *50  gquar€)  inch. 
Expaiieioii,  "*017G  in  6  inches. 
Estimated  temperature,  542^  Fahr. 
GaQged  length,  5''* 


AppUed  Inftdji. 

In  jE»og«d  l«Dglb. 

TotiiL 

Per  HtiniLn^ 
iticli. 

Elomgatioo, 

Set. 

Hfunju-kn* 

Fmnd*. 
i       1,000 
5,000 

10,000 
15,  0(Mt 
20,000 
25.000 
215,0(30 
27,000 
£8,000 
1^,000 
30,000 

ai,ooo 

12,000 

a^ooo 
HOOO 
aa^ooo 
:io.oQO 
ar.iioo 

311000 
40,000 
45,000 
44.T>00 

4fl,ogo 

48,4)00 
50.000 

nooo 

5|,l!00 
»,00O 
68,000 
00,000 

«a,ooo 

04,000 

Of;  000 
00,000 

m«» 

72;  000 

njm 

70,000 
78,000 
80,  two 
81.750 
81.000 
0 

2.000 
10,000 
20,000 
.10.000 
10,000 
50JJ0O 

raooir 

5i,0O0 
50i,000 
SI^OOO 
00,000 
03,000 
04,000 
08,000 
6B.O0O 
70,000 

i2,tm 

74.000 
70,000 
SO,uOO 
84.000 
88,000 
II2,tHHi 
O0,00i 
100,000 
104,000 
108,000 
112,4WKI 
118,000 
130,000 

iH  my 
mooo 

132,000 
138,000 
14W,000 
141,000 
14B.  0(H» 
lf.2.000 
158.000 
ItiO,  000 
IRSOO 
189.360 
0 

(X 

.ooei» 

.0104 

.0108 

.0127 

.OlIS 

.  0147 

.0153 

.0150 

.0100 

.0170 

.01S&    ^ 

,0100 

.ufiia 

.0339 

!0284    ; 

,0500 

.1^8 

.0407 

.0408 

.0537 

,0587 

.0071 

,074« 

,0820 

.tarn 

.  1011 
.  U03 
.1174 
.1278 
.1^ 
.1533 
1075 
.1% 

.u 

.40 

Inch. 

0. 

InttfmllDii4. 

Elutjo  limf  1. 

: 

» 

■— ■* 

TesBlle  AtrraeUi. 

At  tims  tit  fiikotara. 

.SO 

=ll.a  per  coat- 

Fracturefl  at  middle  of  stem.  Appearance  granular,  ratliatiti^ 
a  point  in  the  circamfert»nce*  Dark-browu  color.  Surface  of  st^ni, 
with  purple  cast* 

Local  contraction  inappreciable. 

Diameter  at  fracture^  ",75,  Area,  .442  itquare  inch.  Contrac 
11,6  per  cent* 

Elongation  of  inch  sections^  ".09^  'M3,  ".16  »,  'Ml,  ".OS, 


TESTS  OP  IRON,  STEEL,  AND   OTHER  MATERIALS.  395 

No.  1M4. 

Marks,  8-750. 

Diameter,  '^7»8. 

Sectional  area,  .50  square  inch. 

£xpaD8ioD,  ^'.0192  in  6  inches. 

Estimated  temperatare,  585^  Fabr. 

Tensile  strength,  78,500  ponnd8=157,000  pounds  per  square  inch. 

Load  applied  rapidly;  time  of  reaching  the  maximum  load,  about  4 
seconds. 

The  bar  firactared  under  nearly  the  maximum  load  l'^3  from  neck. 
Appearance,  g^rannlar,  radiating  from  a  spot  near  the  center.  Dark- 
brown  color,  with  bronze  hue.    Surface  of  stem,  blue. 

Local  contraction  not  appreciable. 

Diameter  at  fracture,  '^76.  Area,  .454  square  inch.  Ck>ntraction, 
9J2  per  cent. 

Elongation  in  5  inches,  '^38=s7.6  per  cent. 

Elongation  of  inch  sections,  ".06,  'M2»,  ''.07,  ''.07,  ".06. 


396  TESTS    OF    IRON,    STEEL,    AND    OTFIER    MATERIALS. 

No.  1802. 
Marks,  8-750. 
Diameter,  ".71)8. 
Sectioual  area,  .50  square  inch. 
Expausion,  '^0216  in  G  inches. 
Estimated  temperature,  649^  Fabr. 
Gauged  length,  5''. 


Applied  looilH. 

In  gnn^ed  Icngtb. 

Total. 

I 

Per  eqaare 
inch. 

Elongation. 

Set. 

UoraarkA. 

Puv.nds. 
1.000 
5.000 
10.000 
15.000 
20,000 
25,000 
30.000 
d0,500 
31, 000 
31,500 
32.000 
32,500 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000    ^ 
44.000 
46, 000 
48,000 
50,000 
52. 000 
54,000 
.''•6,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75, 000 
72,600 
0 

Pounds. 

2,000 

10,000 

20,000 

30,000 

40,  COO 

50,000 

60,000 

61.000 

62,000 

63.000 

64,000 

65,000 

66,000 

08,000 

70,000 

72.000 

74,000 

76,000 

78.000 

80,000 

84,000 

88,000 

92,  OCO 

96,000 

100,000 

104,000 

108,000 

112.000 

116, 000 

120,000 

124,000 

128.  000 

132,000 

136,000 

140.000 

142,000 

144.000 

146,000 

148,000 

160,000 

173, 270 

0 

Ineh. 

0. 

.0024 
.  0030 
.0045 
.0065 
.0096 
.0138 
.0146 
.0153 
.0160 
.0169 
.0178 
.0187 
.0209 
.0230 
.0253 
.0280 
.0293 
.  0324 
.0359 
.0426 
.0498 
.0574 
.0649 
.0733 
.0823 
.0913 
.1015 
.1128 
.125 
.135 
.15 
.17 
.186 
.22 
.245 
.286 
.315 
.34 
.43 

"   "".51    «/ 

Inch, 
0. 

Init  al  loail. 

ElnHtir  limit. 

Tonsile  stiensth. 

At  time  of  fnictuie. 
=  10.2  per  cent. 
« 

Fractured  I'Mo  from  neck,  at  center  punch  mark.  Appeal 
silky  at  center  and  at  the  circumference,  with  intermediate  rin  jj  of 
nlar  metal. 

Surface  of  fracture,  medium  blue  color.  Surface  of  stem,  b 
checkered  with  blue-black  spots. 

Local  contraction,  V  each  side  of  fracture. 

Diameter  at  fracture,  ''.73.  Area,  .419  square  inch.  Contra 
1G.2  per  cent. 

Elongation  of  inch  sections,  ".15»,  ".16»,  ".10,  ".06,  ".04. 


ml^ 


TESTS    OF    IBOX,  STEEL,  AND   OTHER    MATERIALS. 

Ko,  1935. 
Marks,  8-750. 
Diameter,  ''.798. 
Sectiou^fcl  area,  .50  square  inch. 
Kxp^Mision,  '^0243  iu  6  iuchet*. 
Kstim&ted  temperature,  720^  Fahr. 
CTungecl  length,  5". 
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iLppUedkMdo. 

In  ganged  lenfrth. 

EemarkB. 

ToCaL 

Per  aaaaire 
inck. 

Elongation. 

Set. 

I*tHtntim. 

1.600 

20.600 

!            2,000 
40.000 

Inch. 

0. 

.0050 
.0071 
.0077 
.U087 
.  0092 
.0103 
.0116 
.0129 
.0145 
.0163 
.0183 
.0231 
.0284 
.0344 
.0414 
.0487 
.0663 
.0640 
.0736 

r- 

Initial  loiul. 

:^090 

00,  OOO 

26  OOO 

52,000 
54,  OOO 
5fi.OO0 
58«0O0 
6O.006 
62.000 
64,000 
68,000 
68.  OOO 

Elastic  limit. 

27.000 

^OOO 

291066 
3O.066 

1     <^  1^000 

32,000 

!    :i3,ooo 

f     34wO0O 

t     36  600 

7?  OOO 

3S^00O                 7&0O0 

40  600 

60,  OOO 
84,000 
88.000 
92.000 

42,060 

44«000 

46,006 
48.006 

Teuitile  strength. 
Attimeoffraotore. 
=  12.4  per  cent. 

OS  OOO 

50,000    ,       ]66;6oo 

'52.000               104.000 

,     6ft.lfflO               10«,000 

56,000     1          112.000 

hfL  OOO                116.  OOO 

.0831 
.0926 
.1029 
.1161 
.1271 

1     60.6CO               120.000 
e^OOO               124,000 
M.O0O     ;          128.060 
06,000     '          132.000 
£^006               196,000 
70,000               14O.O00 
70.560               141,160 
96^000     ;          164.160 

A             t                         O 

.1429 

.1608 

.1833 

.215 

.27 

.33 

.62 

•       I 

Fractured  1".80  from  neck.    Appearance,  silky;   deep  blue  color. 

Sar&ce  of  stem,  blue  black  with  bronze-colored  tinge. 
Local  contraction,  ''.8  each  side  of  fracture. 
Diameter   at  fracture,  ".68.    Area,  .363  square  inch.    Contraction, 

27.4  per  cent- 
Elongation  of  inch  sections,  'Ml,  ''.29*,  'Ml,  ".06,  ".06. 
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TE8T8    OK    tRON,    STEEL,   AM)   OTHER  MATEBIAt.8. 


/^ 


Ko.  1804. 

M^rks,  8-750,  Diaitietisr,  "J08,  Sectional  area,  ,60  m}imi 
KxpanfitoQ,  ",0261  in  0  inches.  Estimated  t«ini»Gratnre,  li^ 
Gaiigfed  length,  ^". 


AptkU«dUl*iiiL 

In  smuged  IftBgtli. 

Total. 

Elongation, 

Sfst, 

• 

1,000 

10,000 
lfi,OUO 
30,000 
11,000 
33.000 
23,000 
24.000 
26,000 
30,000 
27.000 
28,000 
20  000 
30.000 
92,000 
M.WIO 

s«,o«o 

88,000 
40,000 

43,000 
44O0O 
40,000 
4a  000 
BO,  000 
62,000 

HOoo 

66,000 

Ag,000 

00,000 

6i,000    1 

84.000 

08  000 

08.000 

ss; 

0 

Bmndt, 
2,000 
10.000 
20.000 

no.  000 

40.1.00 
4!!.  000 
4^,000 
40,0110 
48,000 
60,010 
G%00O 
61,000 

!a.ooo 

00.000 

04  im 

0. 
.8010 

:^ 

.0074 
.0080 
.0081 
.0088 

.oooi 

.8101 
.OUO 
,0114 
.8124 
.0138 
,0146 
OITR 

8. 

InitUl  luod. 

*'*""""* 

ElaMk  limit 

68,000     )          .032^ 
72.000     ;          .0308 
7fl,000     1          ,0J21 
go  000              ■  Q'i*^ 

.'!!**]. ._.!; 

81,000 
88.000 
a2,(100 
OflvOOO 
100,  000 
104,000 
XOftOCJO 
113.000 
118.000 
m.008 

i;i4.ooo 

128,000 
132.000 

mooo 

isi7,aflo 
161.  see 

.0446 
,0"i23 
.0804 
.0684 
.077» 

.o*t«a 

.0073 
.1090 
.1228 

.  m 

,  16ft 
,   17ft 

.  sus 

.  335 
.  336    1 

.„,...,*-, 

Tpunil*^  AtFenijSth'. 

At  timf^  of  fni«tia.rf^.r 

.83 

=  13.8  per  «>nt. 

Fractured  I'MO  twm  neck*    Appearance,  silky.   Surface  of  si 
fracture,  blue  black. 
Local  coDtractioiij  '\9  each  side  of  fracture. 
Diameter  at  fracture,  ".68.    Area,  ,36:J  sq,  iti.    Cou traction,  27, 
Elongation  of  inch  sections,  ",05,  '^0S>  "Jl,  'MS,  ",21*. 

No.  1013, 

MMks,  8^750. 

Diameter,  ".798. 

Sectioual  area,  .50  square  inch* 

Expaut^iou,  ".027^  in  6  inchea. 

Estimated  temf)erature,  815^  Fahr. 

Tensile  strength,  70,500  pounds  ==  141,000  pounds  per  square 

Fractured  rapidly  ^  time  of  reaching  the  ma^cimum  load  i 
seconds,  rupture  oceurring  about  12  seconds  later,  the  load  & 
the  lueantime. 

Elongation  in  5  inches,  ",80  =  16.0  per  cent. 

Fractured  "*05  from  neck.  Appearaocet  a^lky;  light  greeni 
color*    Surfl^ice  of  stenu  brown,  with  small  t^pots  of  blue  black  < 

Local  contraction,  ".0  each  side  of  fnictura 

Diameter  at  Iracture,  *'M.  Area,  ,342  square  inch.  Contracti 
per  cent. 

Elongation  of  inch  sections,  ",11,  ".la,  ".13,  "a7,  "J»*, 


TESTS    OF- IRON,  STEEL,  AND   OTHER  MATERIALS. 
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No.  1805. 
Harks,  8-750. 
DiAmeter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0308  in  6  inches. 
Estimated  temperature,  896^  Fahr. 
Gauged  length,  5". 


AniliedkMds. 

In  gauged  length. 

Bemarks, 

T«I>L 

Peraqnare 

Set. 

1000 
S^OOO 
10.000 
15,000 
20.000 
21.000 
22;  006 
23,000 

xooo 

25,000 
20,000 

r,eoo 

211000 
29^000 

aoiooo 

22;  000 

HOOO 
ae.000 

Founds. 
2,000 
10,000 
20.000 
30.000 
40.000 
42,000 
44.000 
40;  000 
48,000 
50.000 
52.000 
94.000 
60.000 
58.000 
00.000 
64.000 
08.000 
72,000 

Ituh, 

0. 

.0028 
.0062 
.0000 
.0101 
.0107 
.0114 
.0124 
.0132 
.0143 
.0156 
.0171 
.0184 
.0205 
.0227 
.0281 
.0347 
.0438 
.0505 
.0501 
.0688 
.0798 
.0029 
.1040 
.1200 
.145 
.165 
.175 
.10 
.21 
.286 
.JO 

Ineh, 

InitiAlload. 
BlMtlo  limit. 

Tensile  strength. 
Attlnieoffrttotnre. 
=  17.0  per  cent. 

SS        ^JSS 

40,000 
42,000 
44.000 
40.000 

84,000 
88.000 
92,00C 

OA    AAA 

4CLWW                  w^  w»» 
CAMWk                  lilA    AAA 

SO,  000 

104,000 

106,000 
108,000 
110,000 
112.000 
114,000 
115,880 
125,440 

5^000 
53,000 
5i000 
SS^OOO 
88,000 
57.000 
57.  MO 
42.  MO 
0 

.85 

Fractoied  at  middle  of  Stem.   Appearance,  silky;  greenish-blue  color 
Surface  of  stem,  blue  black. 
Local  contraction,  V  each  side  of  fracture. 
Diameter  at  fracture,  ".66.     Area,  .342  square  inch.     Contraction, 

^^ElS^Sn  of  inch  sections,  ''.08,  ''.16,  ".37»,  ".16,  ".08. 


400  TEST8   OP   mON^  STEEL^  AND   orilBE   MATEItlALS. 

No*  im:^. 
Mark,  8-750. 
Diameter,  ".708, 
8ectiotial  area^  J>0  square  inch. 
Expaasiou,  'MJ351>  iu  t>  incljea. 
Estimated  tempemtiiii^,  103:^^  Fahr. 
Gauged  leugtb!^  6^', 


rn  s^nsml  leoj^th. 

Tfttol, 

PerMOJifO 

EIdq  nation. 

BvL 

Emnarks. 

1,000 
5jtf0 
10,000 
lfi,0OO 
1«,000 
17.0Q0 
IM,000 
10,000 
tiO.  0110 
!ii,000 
li,0430 
23.0tJO 

:*4,tioo 

li5.<M10 

mtioo 

37,000 
2S,000 

ta.ooo 

30,000 
32,0tMJ 

:w.flO0 

DO,  000 
3K.  IMKI 
Ml, 000 
4^,000 
41,000 
42,000 
4i,000 
47,000 
47,100 
87,100 
0 

• 

2.000 
10.000 
30,000 

iio,ooo 

Si,  000 

30,000 
38,  {too 
40.000 

41,(100 
40.000 

48.yoo 

SO,  (MX) 

n^Joo 

54,01KI 

m,im 

5ft.  000 
50,000 
04,000 
56.000 
72,(»00 
7tt,000 
80,l>00 
1SI,000 
81,000 
SO,  000 
oa,orKi 
Bl^OllO 
04,200 
00,300 
0 

•  Jmh, 

0. 

,001M) 
,0040 

;«ioo 

.0001 

.0076 
.OOHl 
.0001 

.acm 

,0100 

,om 

.Ota? 

.0158 
,0177 

.oioo 

.vm 
.oaiB 

.0401 
. 04111 

.0610 
.0738 
.0801 
.1038 

.laot 

.1401 

.lasi 

.2100 

Inck, 

IntHA]  load. 

■ 

. 

/  ;  "*' 

....... .i* . 

T«a«ile  iHt*Ol£tti. 

.96 

=  11.0  per  (tent. 

FrsKitured  2".25  from  neck,    Appearaocei  silk j%  epongx ;  ligl 
with  olive  tinge.     Sarfm^e  of  stem,  blue  black. 
Local  coiitractioo^  I'M  each  sitU^  of  Tracture. 
Diameter  at  fracture,  ",69.    Area,  .374  nq.  iu.    Contraction,  21 
Elouiiatiou  of  iueh  sectioas,  ".03,  ".06,  ".18,  '\23*,  "*05. 

Ko- 1042, 

Marks,  3-750. 

Diuiueter,  ",708* 

Scctioujil  area,  ,50  square  inch. 

Expaa^Lou,  ",0392  m  6  iuehes. 

Estimated  terapeniture,  1121^  Fahr, 

Teaaile  strength,  48,000  pounds^  =  96,00t^  pounds  per  square^  i 

Tiuie  between  application  ot  ioad  and  when  teusiU^  stiTiij 
reached,  3  seconds.  The  load  tliea  suddenly  fell,  and  rupture  w 
pleted  in  about  one-half  minute. 

Elongation  in  5  incbe.s,  ".80  =  16,0  per  cent 

Frac  tu  retl  2".05  from  neck .  Appearance,  si  Iky ,  spongy  j  dark*| 
color.     Surface  of  stem,  blue  black. 

Local  contraction,  t",l  each  side  of  fracture. 

Diameter  at  fnicture,  ".64.     Area,  ^S2'2  tjq,  la,     Coatractioii,  3t 

Elongation  of  iueU  sections,  ".07,  ".18^  ",38*,  ",13,  ".05* 


TESTS   OF  IRON,  STEEL,  AND  OTHEB  MATERIALS. 
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No.  1941. 
Marks,  S-750. 
Diameter,  ^'.798. 
Sectaonal  area,  .50  sqaare  inch. 
Expansion,  '^.0412  in  6  inches. 
Estimated  temperatore,  1174^  Fahr. 
Ganged  length,  5'^ 


Apptfadload.. 

In  gMiged  length. 

Remarks. 

I 

Set. 

1,000 

^000 

10.000 

11,000 

12,000 

ia.000 

14.000 

Pounds. 
2,000 
10,000 
20.  000 
2^000 
26.000 
24,000 
QA  ono 

Inch. 

0. 

.0026 
.0068 
.0073 
.0079 
.0086 
.0096 
.0103 
.0116 
.0140 
.0151 
.0171 
.0107 

Inch, 
0. 

Initial  load. 
Elastic  limit 

TensUe  strength. 
At  time  of  fraotnra. 
=  13.4  per  cent 

15^000             20,000 
16,000           S2;ooo 
I7.O0O             34.000 
18.000             30,000 
J9  000             mn  ono 

30.000 
31.000 

«*  000 

40,000 

«a!00O                  .0297 

44.000 

.0209 

34,000 

.0319 
.0407 
.0551 
«0721 
.0968 
.1617 
.1866 

ai.000    1         52.00O 
21.000             50»0OO 
39  000    <         'M  '^Afi 

3X000 
34,u00 
34. 1« 

27,300 

0 

84.00O 
08.000 
0^320 
70,«O 

A 

i 

.67 

•            1 

Fractared  2^^.55  from  neck.  Appearance,  silky,  spongy.  Surface  of 
fracture  and  stem,  blue  black. 

Local  contraction,  V*  each  side  of  fracture. 

Diameter  at  fracture,  ".70.  Area,  .385  square  inch.  Contraction, 
23.0  per  cent. 

Elongation  of  inch  sections,  ".05,  'Ml,  ".27*,  ".18,  ".06, 

H.  Ex.  45 26 
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TESTS  OF  IBON,  STEEL,  AND   OTHER   BiATEBIALS. 


No.  1806. 
Marks,  8-750. 
Diameter,  ".798. 
Sectional  area,  .50  sqaare  inch. 
ExpansioD,  ".0436  in  6  inches. 
Estimated  temperatare,  1239^  Fahr. 
Ganged  length,  5". 


Applied  loads. 

In  Kaoged  tonjcth. 

Total. 

Per  square 

iQOh. 

Set. 

Semarks. 

PaundM. 
1,000 
5,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
25,800 
18,500 
0 

Pounds. 
2.000 
10,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
32,000 
84.000 
36,000 
38,000 
40,000 
42.000 
44,000 
46,000 
48,000 
50,000 
51,600 
52,410 

•Inch. 
0. 
.0038 
.0002 
.0102 
.0116 
.0130 
.0140 
.0100 
.0183 
.0210 
.0248 
.0290 
.0343 
.0420 
.0524 
.0665 
.0700 
.1128 
.1467 

Inch. 
0. 

Initial  load. 

Elastic  limit 

Tensile  strength. 

At  time  of  fraotore. 
=7.0  per  cent. 

Fractored  '^70  from  neck.  Appearance,  silky.  Snr&ce  of 
iind  stem,  bine-black  color. 

Local  contraction  extends  to  the  neck,  and  '^9  from  fractan 

Diameter  at  fractnre,  '^67.  Area,  .353  sqnare  inch.  Con 
29.4  per  cent. 

Elongation  of  inch  sections,  ''.01,  ".02,  ".02.  ".05,  ".26». 


TESTS  OF   IRON,    STEEL,    AND   OTHEB   MATERIALS 

No.  1940. 
Marks,  8-750. 
Diameter  ".798. 

Sectional  area  .50  square  inch. 
ExpanBion  ".0500  in  6  inches. 
Estimated  temperature,  1410<^  Fahr. 
Gauged  length,  5'\ 
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j      ApfSkAhtAB. 

In  gauged  length. 

Remarks. 

TctoL    ^•'i^X'* 

Elongation. 

Set. 

low 
2;ow 

3.d00 

<m 

S.M 
6,  MO 
7.000 
8,000 
9>000 
10,009 
11,000 
12.000 
13.000 
liOOO 
15^000 

Fwtdt. 

2.000 

4,000 

0,000 

8,000 

10.000 

12,000 

14.000 

10,000 

18^  000 

20.000 

22.000 

24,000 

28.000 

28,000 

ao,ooo 

32.000 
33,240 

Inch. 

0. 

.0024 
.OOM 
.0061 
.0072 
.0002 
.0112 
.0131 
.0156 
.0182 
.0224 
.0282 
.0356 
.0403 
.0571 
.0815 
.1102 
.1665 
.2230 
.2708 
.37 

Inch, 

Initial  load. 

Probable  oiasUc  limit  (not  weU  defined). 

At  time  of  fractnre. 
=  12.8  per  cent. 

16,000 

10.020 
11,000 

............. 

I   IS,000 

li,00O 

12,000 

3,500 

17.1410 

0                 b 

.66 

1 

Fractured  ".75  from  neck.    Appearance,  silky,  spongy.    Surface  of 
fraetnre  and  stem,  blue  black. 
Local  contraction  extends  to  the  neck,  and  I'M  from  the  fracture. 
Diameter  at  fracture,  ".51.    Area,  .204  square  inch. 
Contraction,  59.2  per  cent. 
Elongation  of  inch  sections,  ".03,  ".02,  ".02,  ".06,  ".51». 


404  TESTS   OP   IRON,  STKEL,  AND   OTHEE  MATERIALS. 

No.  1939. 

Marks,  8-750. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 

Expansion,  '^0500  in  6  inches. 

Estimated  temperature,  lllO^  Fahr. 

Tensile  strength,  31,500  poands=63,000  pounds  per  square  in 

Time  of  test,  2  seconds. 

Elongation  in  5  inches,  ".51=10.2  per  cent. 

Fractured  2".2  firom  neck.  Appearance,  silky,  spongy.  Sur 
fracture  and  stem,  blue-black  color. 

Local  contraction,  I",  each  side  of  fracture. 

Diameter  at  fracture,  ".69.  Area,  .374  square  incb.  Conti 
25.2  percent. 

Elongation  of  inch  sections,  ".02,  ".05,  ".22*,  ",18*,  ".04, 


No.  1938. 

Marks,  8-750. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0554  in  6  inches. 

Estimated  temperature,  1555^  Fahr. 

Tensile  strength,  21,000  pounds  =  42,000  pounds  i>eT  square  ii 

Time  of  test,  5  seconds. 

Elongation  in  5  inches,  ".94  =  18.8  per  cent. 

Fractured  1".15  from  neck.  Appearance,  silky,  spoogj,  Sm 
fracture  and  stem,  blue-black  color. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".63.  Area,  .312  square  inch.  Contr 
37.6  percent. 

Elongation  of  inch  sections,  ".06,  ".12,  ".19,  ".27,  ".3a*. 


No.  1937. 

Marks,  8-750. 

Diameter,  ".798. 

Sectional  area;  .50  square  inch. 

Expansion,  ".0578  in  6  inches. 

Estimated  temperature,  1620^  Fahr. 

Tensile  strength,  16,000  x>ounds=32,000  pounds  per  square  inc 

Time  of  test,  5  seconds. 

Elongation  in  5  inches,  ".93=18.6  per  cent. 

Fractured  2".75  from  neck.    Appearance,  silky,  spongy,     Sur 
fracture  and  stem,  blue  black. 

Fractured  ends  open  at  one  side  ".10. 
side  of  fracture. 

Diameter  at  fiwjture,  ".46.    Area,  .166  square  inch,    Contr 
66.8  per  cent. 

Elongation  of  inch  sections,  ".01,  ".12,  ".71*,  ".07,  ".02, 


Local  contraction,  1". 


TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 
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No.  1934. 

Marks,  8-750.  Diameter,  ''.798.  Sectional  area,  .50  square  inch. 
Expansion,  ''.0586  in  6  inches.  Estiuiated  temperature,  1641^  Fahr. 
(raaged  length,  5". 


In  gMijced  lenjcth. 

Benurka. 

Toisl 

^usr* 

Set. 

1,008 
1,500 

PtotNMlt. 

2.000 
3,000 

Inch, 

0. 

.0015 
.0083 
.0050 
.0069 
.0084 
.0107 
.0118 
.0149 
.0166 
.0200 
.0215 
.0262 
.0285 
.0341 
.0366 
.0446 
.0478 
.0586 
.0628 
.0779 
.0836 
.1034 
.1101 
.1360 
.1510 
.1040 
.1700 
.1900 
.2070 
.2225 
.2385 
.2530 
.2670 
.2830 
.2985 
.3100 
.3372 
.3486 
.365 
.38 
.40 
.42 
.445 
.46 
.48 
.50 
.63 
.56 
.89 
.62 
.66 
.70 
.75 
.84 

.« 

Inch, 
0. 

InidAl  load. 

No  apparent  elastic  Umlt. 

After  1  minnte. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
After   liminntes. 
After  2  minnte*. 
After  2i  minutes. 
After  3  minntes. 
After   3^  minntes. 
After  4   minntes. 
After  4iminate8. 
After  5  minntes. 
After  6|  minntes. 
After  6  minntes. 
After  6^  minntes. 
After  7  minntes. 
After  7i  minntes. 
After  8  minntes. 
After  8|  minutes. 
After  9  minntes. 
After  9^  minutes. 
After  10  minutes. 
After  10^  minntes. 
After  11   minutes. 
After  m  minutes. 
After  12  minutes. 
After  12i  minutes. 
After  13   minutes. 
After  13^  minntes. 
After  14  minntes. 
After  14i  minntes.    * 
After  15  minutes. 
After  15^  minutes. 
AtXerlO  minutes. 
After  16i  minutes. 
Tensile  strength. 

when  the 

2^000 

A    QAA 

^          1          ^ 

2.500 

5.000 

31  MO 

0.000 

3.500             7.000 

4.000 

8,000 

" 

4.500 

9.000 
9.000 
1(^000 

IfiOO 

S.O0O 

5.500 

11.000 

I^ODO 

12;  000 

fl^SOO 

13,000 

7.O0O 

14,000 



1 

•-•-• 

1 

1 

1 

r    .     .     ,   .. 

:t;  :::::;.. 

!  ..           t 

1 ... 

...::::::::::::;:::: 

"000     '*'i4,'666 

Poteefelengsllonrfl 

i      1                        A 

^pidly  increi 
1.65 

Md  and  lo* 
oadhadfalli 

d  gradually  fell,  the  metal  separating 
Bu  nearly  to  zero. 

=  81.0  per  cent. 



1 

Fraetiired  2".90  from  neck.    Appearance,  silky,  spongy.    Both  fract- 
annl  endH  concave.    Surface  of  fracture  and  stem,  dark-blue  color. 
Lodl  contraction,  1".7  each  side  of  fracture. 

Diameter  at  fracture,  ".30.  Area,  .071  sq.  in.   Contraction,  86,8  per  ct, 
Bkmgation  of  inch  sections,  ".07,  ".35,  ".97*,  ".13,  ".03. 
Total  time  of  test,  35  minutes. 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  1778. 
Marks,  9-756. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 
Temperature,  1(P  Fahr. 
Ganged  length,  5". 


Applied  IfMdfi. 

In  gauged  length. 

TotaL 

Peraquare 
incOi. 

Elongation. 

Set. 

Remarks. 

P<mnd$. 
1,000 
5,000 
10.000 
1^000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,500 
42,000 
48.000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74.000 
75,0iK) 
76,000 
77.000 

Pounda. 
2,000 

10,000 

20,000 

30.000 

40,000 

50.000 

60,000 

70.000 

80,000 

•83,000 

84,000 

86,000 

88,000 

02,000 

96,000 

100,000 

104,000 

108,000 

112.000 

116,000 

120,000 

124.000 

128,000 

132,000 

136,000 

140,000 

144,000 

148,000 

150,000 

152,000 

154.000 

Inch. 

0. 

.0024 
.0044 
.0061 
.0079 
.0008 
.0110 
.0124   , 
.0140 

Inch. 

0. 

IniUalload. 

Elastic  limit. 

.63i4 

.0341 

.0378 

.0463 

.0537 

.0613 

.0698 

.0792 

.0890 

.1005 

.1087 

.  1212 

.1309 

.14 

.155 

.17 

.10 

.22 

.24 

.265 

.28 

Tensile  strength. 
»  4.6  per  cent 

0                    0          1          .23 

m  load. 

Fractured  2''.25  from  neck.  Appearance,  granular,  flaky,  rad 
from  a  point  in  the  circumference  near  the  center-punch  mark. 

Local  contraction  inappreciable. 

Diameter  at  fracture,  ^^77.  Area,  .466  square  inch.  Gontrs 
6,8  per  cent 

Elongation  of  inch  sections,  ".04,  ''.04,  ''.05*,  ".05,  ''.05. 


TESTS  OV  IRON,   STEEL,   AND  OTHEB  MATEBUtS. 
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No.  1815. 
Marks,  9-756. 
Diameter,  ".7d8. 

Sectional  area,  50  square  inch. 
Temperatare,  7(P  Fahr. 
Ganged  length,  &'. 


I     ApplkdlMda. 


T«UL 


Pv 


as- 


In  gaagtd  Ingth. 


Set 


BflBiArkt. 


ia,«)t 

20,  «• 
2S,0M 

aii«M 

r.o» 

37, 5» 

aiSM 

40,  SM 

u,«o 

41.  OM 
I  4^M 

4^0M 

I  8t.(W 
9(001 
Si.M 

!  s(io» 

SilOOl 

e3,ooi 
Hoot 

08,001 
^   OH^OOt 

-  T^OOO 
74000 

\m 

77.100 


^OOO 

10.000 
301 OOO 

M^ooe 

MlOtD 

io^ooe 

TO^OtO 

•mooe 

7^009 
78,010 
HBLOOO 
77,000 
T^OOO 
Ti^OOO 
OO^OOO 
81,000 
82,000 

8O.OO0J 

8^000 

8iOOO 

Oil  000 
«;ooo 

001 000 

10^000 
lOiOOi 
108,000 

ui;ooo 
uo^ooo 
mooo 

IK  000 
128^000 
1K80O 

iii;ooo 

HOlOOO 
144,000 
148,000 
152,000 
1H8D0 


0. 
.0018 


.0079 
.0000 
.0110 
.0110 
.0180 
.0128 
.0128 
.0120 
.0187 
.0120 
.0181 
.0180 


InttlalliMML 


.0171 
.0180 

.0878 


.0712 


.1018 

.1128 

.125 

.14 

.106 

.106 

.186 

.816 

.246 

.806 


BMttoliiiiit. 

Load  xvoohed  Mid  then  feU  to. 


the  mttzimiim  kMd. 


Tonsflo  BtraDgfh. 


=  O.Operoent- 


Fractnred  1".09  from  Deck  at  oenter-panch  mark.  Appearance,  gran- 
ular, radiating  from  a  center-ponch  mark  in  oircamference. 

Diameter  at  fraetore,  "M.  Area,  .454  square  inch.  Contraction,  9.2 
per^nt 

Elongation  otiuch  sections,  ".04,  ".06,  ".07,  ".08,  ".09*. 
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TESTS   OP  IRON,   STEEL,   AND   OTHER  MATERIALS. 


No.  1816. 
Marks,  9-756. 
Diameter,  '^798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  '^0084  in  6  inches. 
Estimated  temperature,  295<^  Fahr. 
Ganged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundi. 
1,000 
10.000 
15.000 
20.000 
25.000 
80.000 
38,000 
34.000 
35.000 
86.000 
37,000 

.38,000 
89.000 
40,000 
41,000 
48.000 
48,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49.000 
60,000 
52.000 
64,000 
66.000 
68.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
73,300 

Pounds. 
2,000 
10.000 
30.000 
40.000 
50.000 
60,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90.000 
92.000 
94.000 
96.000 
96,000 
100,000 
104,000 
108.000 
112,000 
116,000 
120,000 
124,000 
128,000 
132.000 
136,000 
140.000 
144,000 
144.600 

Inch. 

a 

.0013 

.0028 

.0048 

.0061 

.0074 

.0077 

.0061 

.0084 

.0091 

.0193 

.0301 

.0209 

.0225 

.0242 

.0328 

.0374 

.0412 

.0419 

.0425 

.0444 

.0495 

.0645 

.0634 

.0696 

.0884 

.1001 

.1016 

.1153 

.1368 

.14 

.155 

.20 

.226 

.815 

.36 

Inch, 

0. 

Initial  load. 
Elastic  limit 

Throhs. 

Throbs. 

TensUe  strength. 
=  6.2  per  cent. 

^ 

Fnotared  under  the  maxima 
0                   0          1          .31        1 

mload. 

1 

Fractured  l'^09  from  neck  at  center-punch  mark.    Appearanc 
alar,  radiating  from  center-punch  mark  in  the  circumference, 
ured  surface  not  changed  in  color. 

Surfoce  of  stem,  pale  straw  color. 

Local  contraction,  ^^8  each  side  of  fracture. 

Diameter  at  fracture,  ''.75.    Area,  .442  square  inch.    Oontracti 
per  cent. 

Elongation  of  inch  sections,  ^''.04, /'.05,  .".05,  ''.08*,  ".(»•. 


TESTS  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
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No.  1949. 
Marks,  9-756. 
Diameter,  ".798. 

Sectional  area,  .50  square  inch. 
EipansioB,  '^01 15  in  6  inches. 
Eistiinated  temperature,  377^  Fahr. 
Gaaged  length,  6'^ 


AppbedkAds. 

In  g»nged  length. 

RemarkB. 

1 
TottL 

^•^iX" 

Set 

10,000 

PoMdn. 
2.000 
2D00O 
90,000 
40,0M> 
50,000 
52,00l> 
54,000 
56,000 
6P00O 
6u.iKM» 
€2.000 
64,000 
68^000 
€8,000 
70,000 

ri,  000 

TO^OOO 
80.000 
84,000 
88.000 

92,000 
9€,00O 

100.000 
108.  OCO 
114^  OOO 
124,000 
132.  OOO 
140.000 
144.000 
148,000 
152.  OOO 
154,000 
156,000 
156,000 

150  900 

JndL 

0. 

.0040 
.0071 
.0009 
.0111 
.0117 
.0128 
.0128 

.01 -."a 
.om 

.0143 
.0152 
.0162 
.0178 
.0197 
.0210 
.0063 
.0313 
.0365 
.0423 
.0482 
.0510 
.0614 
.0771 
.0038 
.1180 
.1364 
.155 
.18 
.21 
.245 
.27 
.29 
.33 
as 

Inch. 
0. 

Initial  load. 

15  MO 

29,  WO 

2*1  040 

26^000 

27.400 

aooo 

SOQO 

30  000 

3I.0C0 

Elaatio  limit- 

£0M 

33.0QO 

HOOi) 

^OOO 

:%ooo 

^bvOOO 

ItJ.OOO 

i'l,9i.<9 

44,060 

14,  OW) 

4ii,000 

V),0QO 

^i.WO 

38.000 

91  m 

64,000 

70,000 

^010 

7i«eo 

7^000 

77,000 

. 

'n.ooo 

7i.000 

79,010 

Tensile  strength. 
=  5.6  per  cent. 

Fnetarad  vador  the  mazlinii] 

•        1           A             <             .28 

nloiid. 

1 

1 

Fractured  l'^06  from  neck.  Appearance,  granular,  radiating  from 
ceoterpancfa  mark  in  the  circumference.    Ko  change  in  color. 

Fractured  surface  contains  a  T-shaped  seam  "»2  on  a  side.  Surface 
of  stem,  straw  colored. 

liocal  contraction  inappreciable. 

Diameter  at  fracture,  ".77.  Area,  .466  square  inch.  Oontraction^ 
6.8  per  cent. 

Bloogation  of  inch  sections,  ".04,  ''.05,  ''.06,  ".07*,  ".06*. 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  1818. 
Marks,  9-756. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0160  in  6  inches. 
Estimated  temperature,  498^  Fahr. 
Ganged  length,  6". 


Applied  loftdA. 

In  gmged  length. 

Tbtttl. 

Peraoouurd 

Ekmgftdon. 

Set. 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 
31.000 

Pounds, 

8.000 

10,000 

20.000 

80.000 

40,000 

50.000 

62,000 

54,000 

56,000 

58,000 

60,000 

62.000 

64,000 

66,000 

64.000 

70,000 

72.000 

76,000 

80,000 

88.000 

96,000 

104.000 

112,000 

120,000 

128,000 

136,000 

140,000 

144,000 

148,000 

152,030 

156.000 

160,000 

Indh, 

0. 

.0012 
.0027 
.0049 
.0070 
.0090 
.0093 
.0096 
.0104 
.0111 
.0117 
.0128 
.0140 
.0155 
.0169 
.0185 
.0206 
.0248 
.0299 
.0392 
.0520 
.0673 
.0840 
.1005 
.1207 
.155 
.16 
.18 
.205 
.22 
.26 
.32 

Ineh, 
0. 

Initialloild: 

ElMtifl  limit. 

32,000 

33,000 
34,000 
35.000 
36.000 
88.000 
40,000 
44,000 
48,000 
62,000 
56.000 
60.000 
64,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
81,000 
82,0C0 
82,100 
81,600 
0 

, 

162, 000              .  37 

104.000 
164,200 
187,  360 
0 

.47 
.48 

Tensile  strength. 

At  time  of  firMstore. 

.53 

=  10.6  per  cent 

Fractured  2"  from  the  neck.  Appearance,  granular,  radiati 
a  point  in  the  circumference.  Fractured  surface,  snuflP-brow 
Surface  of  stem,  brownish  blue,  mottled. 

Local  contraction  not  appreciable. 

Diameter  at  firacture,  ".745.  Area,  .436  square  inch.  Gont 
12.8  per  cent. 

Elongation  of  inch  sections,  ".09,  ".15*,  ".13,  ".09,  ".07. 


i^^' 


irarS  OF  IBON,    STEEL,    AND   OTHER  MATERIALS. 

No.  1978. 
Marks,  9-7oa 
Diameter,  "J9S. 

Sectional  area,  .50  square  inch. 
Expaimion,  '^0160  in  6  inches. 
Estimated  tempeiatare,  49do  Fahr. 
Ganged  length,  &\ 
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App&Bd  loads. 

In  ganged  length. 

Bemarks. 

• 

■  TottL 

^iX" 

Elongation. 

Set 

1.000 
S.OOO 

SLOOO 
10.000 
20.000 
00,000 
40.000 
50.000 

n;ooo 

HOOO 

^z 

oolooo 

02.000 
04.000 
OS.  000 
08,000 
70.000 
7^000 
?ByOOO 

JMJL 

0. 
.0030 
.0000 
.0070 
.0001 
.OUl 
.0115 
.0121 
.0125 
.0120 
.0190 
.0148 
.0102 
.0170 
.0180 
.0205 
.0220 
.0278 
.0318 
.0421 
.0538 
.0670 
.0830 
.1003 
.1003 
.1108 
.1200 
.1413 
.1548 
.1712 
.1848 
.2008 
.2485 
.20 
.33 

IfidL 
Oi 

Ihltilal  load. 
Elastio  limit 

=  0.2  per  cent 

•■ 

10.  »0 

L5,M 

a.  OOO 

».flOO 

21.  «0 

27,900 

2&0W 
29.000 

30.010 

31.000 

32.000 

1  31.000 

.  Si.000 

3S.0ilO 

•  scooo 

38.000 

4«.e» 

oSooo 

4i00O 

48.060 

n;ooo 

00^  000 
104,000 
112.000 
I».00O 
124.000 

12a  OOO 

132,000 

mooo 

140,000 
144.000 

140.000 
U2,000 
1M,000 
100;  000 

8^000 

'  50,000 

flO.OOi 

02,000 

CiOOO 

1  o&ooo 

1  oeiooo 

70.000 

r^ooo 

71  OOO 

70L00O 

.  Ttm 

lb.  000 
OS.  OOO 
COOO 

Fmtsndonder 

•                  0        1 

.31 

mload. 

1 

Fractured  ".35  firom  neck.    Appearance,  grannlar,  radiating  from  an 
ecceBtric  spot    Dark-brown  color.    Surface  of  stem,  blue. 
Local  omtraction  not  appreciable. 
Diameter  at  fracture,  '^76.    Area,  .454  sqoare  inch. 
Contraction,  9.2  i>er  cent 
Ekmgatkmof  inch  sections,  '^05,  ''.06,/'»06,  <^07,  ".08*. 


412  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  194S. 
Marks,  9-756. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0205  in  6  inches. 
Estimated  temperature,  618^  Fahr. 
Gauged  length,  5". 


AppUed  loads. 

In  gauged  leofi^. 

ToUL 

Persqiuure 

Elongation. 

Set. 

Remarks. 

Povndi, 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
26.000 
27.000 
28.000 
29.000 
30.000 
31.000 
32.000 
83.000 
34.000 
85.000 
36,000 
38,000 
40,000 
42,000 
44.000 
46,000 
48.000 
50.000 
52,000 
54,000 
56.000 
58.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
79,000 
79.700, 
78,000 
0 

Pound*. 

2,000 

10,000 

20.000 

30,000 

40.000 

50.000 

52,000 

54,000 

66,000 

58.000 

66.000 

62.000 

64,000 

66,000 

68,000 

70.000 

72,000 

76,000 

80,000 

84,000 

88,000 

92.000 

96,000 

100,000 

104.000 

108.000 

112.000 

116.000 

120.000 

124,000 

128.000 

132,000 

136.000 

140,000 

144,000 

148.000 

152.000 

156.000 

158.000 

159. 400 

186,160 

0 

Inch. 

0. 

.0028 
.0048 
.0067 
.0089 
.0104 
.0109 
.0115 
.0110 
.0124 
.0135 
.0146 
.0162 
.0176 
.0196 
.0216 
.0236 
.0273 
.0325 
.0388 
.0454 
.0520 
.0586 
.0662 
.0741 
.0827 
.0921 
.1016 
.1123 
.1218 
.1328 
.1452 
.165 
.18 
.20 
.225 
.26 
.31 
.385 
.50 

Ineh. 
0. 

Initial  load. 

, 

Elastic  limit. 

Tensile  strength. 

At  time  of  fracture. 

.53 

— 10.6  per  cent. 

Fractured  2".50  from  neck.  Appearance,  granular,  radiat 
a  point  in  the  circumference.    Dark-purple  color  with  bronze 

Surface  of  stem,  brown,  with  irrcjEjular  shaped  spots  of  b 
color. 

Local  contraction,  ".9  each  side  of  fracture. 

Diameter  at  fracture,  ".73.  Area,  .419  square  inch.  Coi 
16.2  per  cent. 

Elongation  of  inch  sections,  ".07,  ".13,  ".17*,  ".10,  ".06. 


ii.' 


TESTS  OF   IRON,  STEEL,  AND  OTHER   MATERIALS. 

No.  1817. 
Marks,  9-756. 
Diameter,  ''.798. 
Sectioual  area,  .50  sqaare  inch. 
ExpaDsioUy  /'0240  in  6  inches. 
Estimated  temperatare,  712?  Fahr. 
Gaaged  leD^h,  5'^ 


413 


AppUwlkMda. 

In  gaiiised  length. 

Bemarka. 

.      T©TAl. 

Persquaiv 
inch. 

Set. 

1,600 
5,000 

2,000 
10.000 
20,000 
30.000 
40,000 
50,000 
S2.000 
54»0OO 
50,000 
58^000 
00.000 
82.000 
04.000 
06.000 
t:^  ana 

Jnek, 

0. 

.0021 
.0037 
.0057 
.Wff9 
.0102 
.0100 
.0116 
.0124 
.0133 
.0149 
.0100 
.0182 
.0196 
.0224 
.0'i71 
.0323 
.0419 
.0514 
.0068 
.0851 
.12 
.135 
.15 
.105 
.195 
.23 
.265 
.845 

Inch, 
0. 

Initial  loitd. 
BlaoUoUmtt. 

Tensile  fttreni;th. 
Attimeoffisctnre. 
=11.4  per  cent. 

.    16.000 

15,000 

•?.oeo 

1  a^ooo 
as.  MO 

:!7.000 

^^.000 

29  000 

»,«00 

3I.0QO 

>    32  OCO 

?\  0^<l 

■^  .•-) 

:(<V  y*m    '        72.  ooo 

■J".  UW 

70.  OOO 

80,000 

88.  OOO 

06.000 

104.  OOO 

112,000 

120,000 

124,000 

128,000 

132,000 

136,000 

140.000 

141.800 

161,780 

• 

40.000 

4i,O0O 

48,000 
53.000 

51^  000 

oa  000 

fiS,0O0 

41,000 

4^000 

oa^ooo 

70  000 

70,900 

0B.SOO 
0 

.67 

Fraotared  2^^.35  from  neck.  Appearance,  silky,  dark-blae  color. 
Sarface  of  stem,  blue  and  parple  color. 

Local  COD  traction,  1'^  each  side  of  fracture. 

Diameter  at  fracture,  ^^69.  Area,  .374  square  inch.  Contraction, 
232  per  cent. 

Elongation  of  inch  sections,  ''.06,  'M6,  ''J24*,  ",07,  ".04. 


^414  TESTS.  OF   IRON,    STEEL,    AND   OTHEK   MATEEIAL.S. 

No-  1977. 
Marks,  9-756. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0298  in  6  inches. 
Estimated  temperature,  867"*  Fahr. 
Gauged  length,  5". 


In  gauged  length. 

Total. 

Persouare 

Elongation. 

Set. 

Bemarka. 

POtttwM. 

1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
26,000 
27.000 
28,000 
28.000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
60,000 
60,260 
61,000 
40,300 
0 

Poundi. 

2,000 

10,000 

20,000 

80,000 

40,000 

60,000 

52.000 

54.000 

66,000 

58,000 

60,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

02,000 

06.000 

100,000 

104,000 

108,000 

112,000 

116.000 

118,000 

120,000 

120,520 

122,000 

130,660 

0 

Inch. 

0. 

.0028 
.0046 
.0068 
.0003 
.0128 
.0141 
.0140 
.0161 
.0180 
.0106 
.0241 
.0206 
.0357 
.0426 
.0605 
.0587 
.0675 
.0763 
.0874 
.1083 
.1127 
.1288 
.1480 
.1742 
.1051 
.2254 

Inch, 
0. 

Initial  load. 

IR^M^o  limit. 

Throbs. 

Tensile  strength. 
At  time  of  firactare. 

.63 

=  12.6  per  cent 

Fractured  1".35  from  neck.  Surface,  irregular  with  cavitie 
blue  color.    Surface  of  stem,  blue  black. 

Local  contraction,  1".25  each  side  of  fracture. 

Diameter  at  fracture,  ".67.  Area,  .353  square  inch.  Oct] 
29.4  per  cent. 

Elongation  of  inch  sections,  ".15,  ".28*,  ".10,  ".06,/'.04. 


TESTS  OF  IRON,  STEEL,   AND   OTHER  filATERIALS. 
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Ko.  1819. 
Marks,  9^756. 
Diameter,  ".7d8. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0334  in  6  inches. 
Estimated  temperatare,  974^  Fahr. 
Ganged  length,  5^^ 


Applied  iMds. 

In  gftofred  length. 

Bemarka. 

TViteL 

inoL 

Set. 

1.000 
S^OOO 

J'kmndt.    1      Inch. 
2,000    1        0. 
10,000              .0020 
20,000              .0041 
00.000              .0074 
32,000              .0077 
34.000              .0084 
30.000              .0001 
38,00f>              .0006 
40.000              .0108 
42,000              -OliS 

Inch. 

0. 

Initial  loed. 
Slaetio  limit 

At  time  of  fracture. 
=1L0  per  cent. 

laooo 

U.O0O 

I    H.000 
'    17.000 

UkOOt 

10  000 

ai.oeo 
<  n  000 

1^000 

44,000 
40,000 

AA  ana 

.0123 
.0130 
.0142 
.0182 
.0168 
.0180 
.0208 
.0231 
.0260 
.0312 
.0307 
.0573 
.0700 
.0613 
.0000 
.0000 
.1310 
.1012 
.215 

S3. 000 
-    2^000 

a.000  1      60,000 

«ft  AMI    ■        S9  noo 

27.000 
K^OOO 
SB.  000 

SOtOOO 

54.000 
50,000 

58»O00 

An  tMM 

32.000             04,000 
31000             08,000 

38,000    ,         70.000 
40,000             80  OOO 

42.000          Aj^  oaa 

44.000 
40.000 

48.000 

'    50,000 

SS.0OO 

HLSOO 

88,000 

02,000 

00,000 

lOOlOOO 

104   4MI0 

ttA  CM 

41,500           UO,M0 
0                    A 

.56 

Fractored  2'',5  from  neck.  Appearance,  spongy,  granular;  greenish- 
blue  eolor.     Surface  of  stem,  dark  bine  and  brown. 

Local  contraction,  1"  each  side  of  fractore. 

Diameter  at  fractare,  ^^69.  Area,  .374  square  inch.  Contraction, 
25.2  per  cent. 

Elongation  of  inch  sections,»^'.04,«'M2,^'.28*,  ''.07,^'.04. 


416  TESTS   OP   IRON,  STEEL,  AND    OTHEE   MATERIALS. 

No.  1^79, 

Marks,  0-756. 

Diametar,  ''.793. 

Sectional  area,  .494  sqaare  inch. 

Expansion,  ''.0354  in  6  inches. 

Estimated  temperature,  10 18^  Fahr. 

Rapid  fracture.    Time  of  reaching  the  maximam  load,  8  seem 

TeQsile  strength,  54,900  poands=lll,L30  pounds  per  square  in 

Fractured  about  10  seconds  after  reachiug  the  luaxiujum  losu 
from  neck*  Surface  irregular,  containing  a  seam '^30  long.  Si 
of  fracture  and  stem,  blue-black  color. 

Local  contraction,  1".6  each  side  of  fracture. 

Diameter  at  fracture,  ".66.  Area,  .342  square  iueb,  Conti 
30>8  per  cent. 

Elongation  in  5  inches,  ".62=12.4  per  c«nt. 

Elongation  of  inch  sections,  ".05,  'M5,  ".31»,  ",08,  ".03. 


TESTS    OF  IRON)  STEEL,  AND   OTHER  MATERIALS. 
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:So.  1820. 
Marks,  9-750. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 
Expansioii,  ^^.0378  in  6  inches. 
Estimated  temperature,  1073o  Fahr. 
Gauged  len^h,  6^^ 


IngMiged  lengUu 

BemsrkB. 

Total. 

'nar" 

Skiogatloii 

Set. 

!      1,800 
$000 

3^000 
IOLOOO 
SOpOOO 

Sooo 

81,000 
28^000 
S8L000 
30,000 

8^000 
38.000 
30L00O 
38,000 

40,000 
42;  000 
44,000 
48^000 
481000 
50^000 
58;  000 
64,000 
58,000 
58.000 
an  MM 

JiMift. 
0. 

.0088 
.0043 
.0081 
.0088 

.oon 

.0076 
.0088 
.0004 

.0108 
.0180 
.0188 
.0148 
.0181 
.0175 
.0168 
.0208 
.0238 
.0871 
.0308 
.0363 
.0805 
.0438 
.0648 
.0703 
.0000 
.1187 
.1404 
.175 
.216 
J. 275 

Inch. 
0. 

Initial  load. 
Elaetio  limit. 

• 

Tensile  strength. 

At  time  of  fracture. 
sll.2  percent. 

10^000 
U.000 

I    12,000 

13.000 

14,008 
15,000 
10,000 
17.000 
18L00O 

181080 
20,008 
21,000 
22.000 
23,000 

24,000 

SS^OOO 

2i^aoo 

37>jO 

28.090 

1  SS     ^ss  1 

881000 

mooo 

40,000 

43.750 
31.808 

A 

"T^OOO 
78^000 
8B;00O 
8^000 
8A.00O 

88^500 

85w750 
0 

5 

.58 

I 

Fractured  2^'  firom  neck.  Appearance,  spongy,  granular;  dark-blue 
exAoTy  tinged  with  green.    Sur&ce  of  stem,  blae  black. 

Local  contraotion,  ''.9  each  side  of  fracture. 

Dianieter  at  fracture,  ".72.  Area,  .407  square  inch.  Oontraction, 
18.6  per  eent. 

EloBgation  of  inch  sections,  ''.09,  M9*,  ".15,  ".08,  ".05. 

H.Ez.45 27 
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TESTS   OP   IRON,  STEEL,  AND   OTHEB   MATERIALS. 


No.  1821. 
Marks,  9-766. 
Diameter,  ''.798. 
Bectional  area,  .50  square  inch. 
Expansion,  ''.0417  in  6  inches. 
Estimated  temperatare,  1185^  Fahr. 
Gauged  length,  6". 


Applied  loads. 

In  gauRed  length. 

ToUL 

Per  square 
inch. 

Elongation. 

Set. 

Bemarks. 

1,000 
S.OiK) 
fl.OJO 
7,0iH) 
6,000 
ttJKTO 
10.000 
n,(MK> 
1*^.  000 

la,  000 
14.000 
15,000 
16^000 
17,000 
1B,(»00 
19.000 
20,000 

2'i.Qm 

24.0O(» 

28,  im 

30,nO0 
31,000 
31,  640 
21^400 
0 

Poundi. 
2,000 
10,000 
12,000 
14,000 
16,000 
18.000 
20,000 
22.000 
24,000 
26,000 
28,000 
30,000 
32,000 
34.000 
36,000 
88,000 
40,000 
44,000 
48,000 
52,000 
56,000 
60,000 
62,000 
68,280 
67,780 
0 

Inch. 

0. 
.0036 
.0050 
.0061 
.0072 
.0083 
.0092 
.0108 
.0123 
.0140 
.0152 
.0168 
.0180 
.0211 
.0237 
.0273 
.0312 
.0390 
.0528 
0680 
.0895 
.1263 
.1457 
.1961 

Inch. 
0. 

Initial  load. 

Elastic  limit  (not  well  defined). 

TenaUe  strength. 
At  time  of  fraotnre. 

.       .45 

=9.0  per  cent 

Fractured  ".50  from  neck.  Appearance,  granular,  spongy; 
Burfaee;  dark-blue  color.    Surface  of  stem,  blue  black. 

Local  contraction  extends  to  the  neck,  and  V  from  fractnr 

Diameter  at  fracture,  ".73.  Area,  .419  square  inch.  Co 
ie,2  per  cent. 

Elongation  of  inch  sections,  ".04,  ".05,  ".08,  ".09,  ".19  •. 


TESTS   OF  IBON,   STEEL,   AND  OTHEB  MATEBULS. 
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:So.  1976. 
Marks,  9-753. 
Diameter,  ''.708. 
Sectional  area»  .60  square  inch. 
Expansion,  '^0429  in  6  inches. 
Estim^ed  temperature,  1217^  Fahr. 
Ganged  lengthj  B". 


Inf6«86dl8iiglh. 

BemarkB. 

TocbL 

P«r  square 

Saonffallon. 

Set 

'      1,060 

\9m 

2.000 

10,000 
20;  000 

Sooo 

24,000 
20.000 
28;  000 

80,000 
2^000 
24^000 

ae;ooo 

88,000 

40.000 
481000 
44.000 
48^000 
48;  000 
60,000 

Si;  008 

G4.00O 

so;  009 

68;  000 
80;  000 
02.000 
88L860 
0 

JfMJL 

0. 

.0017 
.0070 
.0084 
.0094 
.0108 
.0118 
.0180 
.0187 
.0181 
.0215 
.0247 
.0288 
.0887 
.0461 
.0471 
.0606 
.0644 
.0726 
.0890 
.0075 
.1178 
.1886 
.1818 

Inch, 
Oi 

Inttlal  load. 
ElMtioUmit. 

TenaUestrangtli. 
At  tImA  of  ttmatar^ 

10,666 

mooo 

12.066 

13.606 

14,666 
15,600 

« 

1C.666 
i    17.600 

18;  060 

16.666 
»;666 
21.606 
a.  606 

H606 

25.606 

26,606 

r,066 
2B.066 
21;  666 
16.606 

31,666 

2^706 

§ 

.61 

=  10.2  pw  cent. 

• 

Fnctured  2^^.75  from  ntsck.  Surface  of  fractore,  irregular,  with  shal- 
low caTXties ;  blae-black  with  greenish  tinge.  Surfoce  of  stem,  same 
color. 

Local  contraction,  l'^6  each  side  of  fracture. 

Diameter  at  firaotnre,  ^'.71.  Area,  .396  square  inch.  Contraction, 
20.8  per  cent. 

BbMigation  of  inch  sections,  ''.03,  Ml,  ''.26'',  ".08,  ".03. 
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TESTS  OF   IBONy  STEEL,  AND   OTHER  MATEBIALS. 


No.  1822. 
Marks,  9-756. 
Diameter,  ''.798. 
SectioDal  area,  .50  square  inch. 
Expansion,  ''.0454  in  6  inches. 
Estimated  temperature,  1284^  Fahr. 
Gauged  length,  fV'. 


In  ganged  length. 

Total. 

Persquftre 
inch. 

Elongation. 

Sot. 

Bemazka. 

Poundt, 
1,000 
6,000 

8,000 
7.000 
8.000 
9.000 
10.000 
U,000 
12,000 
18,000 
14,000 
16,000 
18,000 
17,000 
18,000 
18.000 
20.000 
81.000 
28.000 
23.000 
24.000 
25,000 

25.120 

23,800 
0 

Pomidt. 
2,000 
10.000 
12,000 
14,000 
10,000 
18,000 
20,000 
22,000 
84.000 
28»000 
28,000 
80.000 
82,000 
34.000 
38.000 
88.000 
40.000 
42,000 
44.000 
48.000 
48.000 
60,000 

50,240J 

83.840 
0 

Inch. 

0. 

.0080 
.0041 
.0068 
.0068 
.0080 
.0078 
.0101 
.0118 
.0188 
.0168 
.0178 
.0810 
.0246 
.0206 
.0358 
.0450 
.0652 
.0651 
.0880 
.1084 
.1857 
.1687) 
.88     J 

Inch. 

0. 

Initial  load. 

naatic  limitr' 

Tensile  strength. 
At  time  of  ftactore. 

.48 

=8.0  percent.^ 

Fractured  ''.50  from  neck.  Appearance,  granular,  spongy,  i] 
Surface  of  fracture  and  stem,  dark  blue. 

Local  contraction  extendH  to  the  neck,  and  l".l  from  fractal 

Diameter  at  fracture,  ".69.  Area,  .374  square  inch.  Oon 
25.2  per  cent. 

Elongation  of  inch  sections,  ".05,  ".04,  ".02,  ".06,  ".26  •. 


iii 


TESTS  OF  IHOK,  STEEL,  AND  OTHER  MATERIALS. 

No.  1823. 
Marks,  9-75$. 
Diameter, ''.7d8. 

Secdonal  area,  .50  square  inch. 
Ezpaosioii,  ''.0520  in  6  inches. 
EstLmated  temperature,  1460^  Fahr. 
Oaaged  length,  &'. 


421 


ApiOMloidi. 

IngMigedleiistiL 

Remarks. 

<  Total 

^^r" 

Bkmgation. 

Set. 

1,000 

1     2.000 

2;  000 
4.000 

0^000 
8^000 

10,008 

12;  000 

14.000 
101 000 
18,000 
20;  000 
22,000 
24«008 

JiidL 

0. 

.OOU 
.0018 
.0088 
.0066 
.0078 
.0008 
.0180 
.0100 
.0207 
.0871 
.0885 
.0810 
.0848 
.1482 
.78 

IfMA. 

0. 

Initial  load. 
Elastio  limit. 

=  16.8  per  o«nt. 

i    3[«0 

iMO 

S^<M 

I^OPO 

7.000 

&000 

9^000 

)e,ooo 

▼' ""•• 

11,000 

12.000 

13,000 

14,000 

liTOO 

0 

Fractued  2''.75  ftom  neck.  Appearance,  silky,  spongy.  Surface  of 
stem  and  fracture,  blue-black  color. 

Local  contraction,  V'Jd  each  side  of  firacture.    Raised  a  scale. 

Diameter  at  ili«ctnre,  ''.52.  Area,  .212  square  inch.  Oontractiou, 
57.6  per  eent 

Eaongation  of  inch  sections,  ''.03,  ".14,  ".42»,  ".16,  ".03. 


422  TESTS  OF   IRON,    STEEL,   AND   OTHER  MATERIALS. 

No.  1947. 
Marks,  9-756. 
Diameter,  ''.798. 
SecdoDal  area,  .50  square  inch. 
Expansion,  ''.0665  in  6  inches. 
Estimated  temperature,  1681<^  Fahr. 
Ganged  length,  5". 


AppUed  iMidt. 

In  ganged  length. 

Total. 

PeriqiiAre 
inch. 

Set 

Bemarka. 

Poundi, 
1,000 
1,600 
2,000 
2.500 
3.000 
8,600 
4,000 
4,500 
6,000 
6.000 
7,060 
81000 
0,000 
10.000 
11,000 
0 

Pound*. 

2,000 

8,000 

4,000 

6.000 

6,000 

7.000 

8,000 

9,000 

10.000 

12.000 

14,000 

16,000 

18^000 

20,000 

22,000 

0 

Ineh€$. 

0. 

.0010 
.0026 
.0047 
.0068 
.0100 
.0128 
.0156 
.0187 
.0238 
.0201 
.0430 
.0671 
.0762 
.1606 

1.67 

Ineh. 
0. 

Initial  load. 

Ko  apparent  elastlo  limit 

TensUe  atrength. 
=88.4  per  oent 

Fractured  at  the  middle  of  stem.  Appearance,  silky,  spongy 
face  of  stem  and  fracture,  blue-black. 

Local  contraction,  ".3  each  side  of  firacture. 

Diameter  at  fracture,  ".41.  Area,  .132  square  inch.  Oonti 
73.6  per  cent. 

Elongation  of  inch  sections,  ''.09,  ".37,  ".94*,  ".17,  ".10. 


No.  1975. 

Marks,  9-756. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0607  in  6  inches. 

Estimated  temperature,  1623^  Fahr. 

Bapid  fracture.    Time  of  reaching  the  maximum  load,  5  secon 

Tensile  strength,  15,200  pounds  =  30,400  pounds  per  square  ii 

Fractured  3"  from  neck.  Appearance,  silky.  Surface  of  fi 
and  stem,  blue  black.    Ends  contain  cavitie^. 

Diameter  at  fracture,  ".41.  Area,  .132  square  inch.  Ck>ntr 
73.6  per  cent. 

Elongation  in  5  inches,  1"  =  20.0  per  cent. 

Elongation  of  inch  sections,  ".03,  ".12,  ".74*,  ".08,  ".08. 


TESTS  OF  mONy  STEEL,  AND   OTHEB  MATERIALS. 

i!ro.i95a 

Marks,  9-756. 

I>iameter,  ".798, 

Sectional  area,  .50  square  iifbh. 

BxpaosioD,  ".0583  in  6  inches. 

Efitamated  temperatare,  1629^  Fahr. 

Oaaged  length,  5". 
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\       AnOiedloads. 

» 

In  gmced  length. 

Bomarks. 

XotoL 

^isr* 

Elongation. 

Set 

1,000 

Pbsntfi. 
2.000 
S.000 

JfuAsf. 
0. 

.0021 
.0030 
.0082 
.0082 
.0104 
.0128 
.0148 
.0178 
.0196 

Ineh. 
0. 

Initial  load. 
After  1  minate. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 
=s27.0  per  cent. 

a;e» 

4.000 

2,600 

S^OOO 

s^eoo 

0,000 

3^500 

7.000 

.0237 

...... .... 

<000* 

8^000 

.0260 
.0902 
.0326 
.0380 
.0412 
.0478 
.0611 
.0612 
.0060 
.0762 
.0708 
.0943 
.1003 
.1218 
.1272 
.1647 
.1647 
.2112 
.2228 
.2888 
.8100 
1.85 

4*500               9.666 

5^000             10.000 

, 

f 
1. 

i. 

5,500              11,000 

Oi,000              13.000 

ft  5M     '        13^  £00 

' 

7,eoo 

14.000 

'^'v^ 

12lOOO 

1           -r                         1 

I'aooi 

10.000 

1       &  K^atk 

17,000 

— ,  -    - 

"•n*ii«ifc*" 

18,000 

\   -r^  J 

1 

^       -1 

Fractured  3^'  firom  neck.  Appearance,  silky,  spongy.  Surface  of 
fracture  and  stem,  dark-blue  color.  • 

Local  oontraction,  V'.S  each  side  of  fracture. 

Diameter  at  fracture,  ".41.  Area,  .132  square  inch.  Contraction, 
73.6  per  c»nt. 

Elongation  of  inch  sections,  ".09,  ''.24,  ".82*,  'M3,  '^07. 
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424  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIA  L8. 

No.  107 1 
Marks,  9-756. 
Diameter,  ".798. 

Sectional  arear,  ,50  eqtiare  inch.  • 

Expiinsion,  ",059§  in  6iDclies. 
Estimated  t^mporature,  1663°  Falir, 
Gang^eil  leiigthj  5". 


AppliM  loftd*. 

In  iCBnsKi  l«agtli. 

Tom. 

Per  iquUFe 

Ki<m$^tUm. 

Set 

BeoH^la. 

1,000 
H.00O 
3,000 
4,000 
6,000 
8,000 
7,000 

it^ooo 
%mi 

1,800 
0 

1.O00 
iooo 

«n»o 

8,000 

10,000 
13.  Ot  0 
14.000 
10,  tw 
1^000 
25.350 
0 

a 

,0098 

,0088 

,mm 

,0311 
.0318 
.0112 
,0873 
.1881 

Inek. 

0. 

IlUttfttlOAtl. 

Ho  elaatit]  Limit. 

his 

^ai(.0  per  cent. 

Fractured  3"  from  neck*  Appearance,  silky.  Snrface  of  fn 
6tem,  blue  black. 

Local  contraction^  2"  each  side  of  fracture* 

Diameter  at  fraetiiF6|  "-SO,  Area,  .071  square  ineli.  Cc 
86,8  per  cent. 

Elougation  of  inch  seetions,  ".07,  '';12, 1".09»^  'MO,  ".06. 


TESTS   OF  IRON,   STEEL,   AND  OTHEB  MATERIALS. 

No.  1957. 
IfariES,  ia-334. 
Diameter,  '^798. 
Seetaonal  area,  .50  square  inch. 
Temperatare,  70^  Fahr. 
Gaaged  length,  ^'. 
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In  gMiged  kngth. 

Bflmarks. 

TbIiL 

Psramwre 

Set. 

FlM»4t. 
1,008 
5,000 

10,000 

%s 

25.000 

%^ 

30.000 
37,000 
38,000 
30^000 

40^000 
41.000 

40,000 

41.000 
41,000 
43^000 

48.000 
47,000 
48,000 
48^000 
50.000 
58.000 
54,000 
81;  800 
58,000 

oo;ooo 

8Si.800 
64,000 

onooo 

08,000 
70,000 
731000 

74.000 
71,000 
77.000 

PtoMUif. 

8;  000 
10.000 
20,000 
30^000 
401,000 
90,000 
80;  000 
70.000 
78,000 
74.000 
70,000 
78;  000 
80,000 
BB.000 

80. 000  J 

88^000* 

84,000 

86;  000 

88;  000 

80.000 

08;  000 

84,000 

86;  000 

88,000 

100.000 

104,000 

108,000 

IK^OOO 

118,000 

120^000 

194,000 

128,000 

188,000 

ISO.  000 

140.000 

144,000 

148;  000 

158,000 

104,000 

170^810 

0. 

.0018 
.0080 
.0048 
.0068 
.0080 
.0008 
.0116 
.0U8 
.0123 
.0128 
.0188 
.0140 

JiidL 
0. 

Initial  load. 

Elastic  limit. 

• 

TouDe  strength. 
At  time  of  InMstnre. 
S&6  per  cent. 

felL 

.0188 

.0818 

.0278 

.0830 

.0850 

.0380 

.0483 

.0462 

.0518 

.0650 

.0587 

.0636 

.0738 

.0688 

.086 

.10 

.115 

.18 

.14 

.156 

.17 

.20 

.28 

.26 

.84 

.48 

Fnetored  2^^.35  from  neck.  Appearaaoe,  grannlar,  radiating  from  a 
IMMnt  in  the  circiunferenoe. 

Local  oontractaon  inappreciable. 

Diameter  at  ftaotore,  '^75•  Area,  .442  sqnare  inch.  Ck>ntraction, 
11.6  per  cent. 

Songation  of  inch  sections,  ".06,  /'.09,  /U4»,  ''.08,  ".06. 


426  TEBT8  OP   mON^   STEEL,   AKD  OTHIE  HATESIALa 

No-  1971. 
Marks,  1{W34. 
Diameter,  ";798. 
Sectioiial  area^  ^0  square  inch. 
Temiieratiire,  70^  Fahr. 
Gauged  leogtli,  5'^ 


Applied  k»4a. 

In  gMi^ed  lengtlL 

To!*l. 

Persqnpre 

BloogatiAD. 

Sot 

Humnrks. 

J^Wfldf, 

1,000 
5,000 
10.000 

l«,000 
30,000 
25,000 
30.000 
tt5.000 
3S*.000 
30.000 
40.0D0 
41,000 
42,000 
45,000 
,     44,000 
40,000 

4aooo 

SO.OO0 
52,000 
51.000 
50.000 
58,000 
iO.D0O 
08,000 
10,000 

PtmndM. 
2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
00,000 
70.000 
78^000 
7B.  000 
80,000 
82.000 
84,000 

eo.ooo 

88,000 
02,000 
90,000 
100,000 
104,000 
108^000 

Tj:i;ooa 

110,000 
130.000 
124.000 
130^000 

0. 
.0009 

.Oflgi 
.0054 
.0088 
.0085 
,0104 
.0130 

.om 

.0130 

,013» 
.0175 
.0275 

,oaoo 

.0^6 
.0411 
.0431 
.0656 
.0018 
.0733 
.OfllO 
.0623 
.1010 

aioi 

.1170 
.  1318 
.1220 

.im 

.IMJ 
.1343 

.1242 
,1M 

.1347 
.134g 

.im 

.1803 
.1443 

asi4 

.1580 
.1005 
.1760 
.17^ 
.17117 
.lfl04 
.1810 
.1810 

A&m 

.1834 
.1338 

.1820 
.1842 
.1851 

.laai 

.1870 
,1874 
.1880 
,1884 
.1887 

.laoi 

.1898 
,1804 
.1897 
,10U 
.1010 

Am 

0. 

laitm  t«id. 

ElAAttc'  IIebIL 

- 



Atbot  1  mmata. 

Afte?  2  tnfnatfH. 

A.tt^T-  A  tnintifM. 

AftMr  4  mlfllltAil 

Ajflf  f  ^  inl^ut^fl 

AftfT  A  fT?lnn*f*fi. 

AfbnF  7  miutti^n. 

Aflcrt  H  iriinal«« 

Afler  0  tniiiaiea. 

Alter  ID  niioates. 

fle,jooo 

B7.O0O 
08,000 
60,000 
70,000 

133,000 
134,000 
130,  000 
138,000 

uo»ooo 

Aft4ir  1  ffilQcite. 

A  ft'dT  2  mlnat'M, 

,,»_..,-., 

Aft-cr  3  xnliintAfti 

, _,. ,   ,._. 

After  4  initiiitAiL 

AUc^T  b  HiLiiintAi. 

Attar  0  mlanleAi 

Aft«f  7  talon  {(!'■.. 

iiiii"i"y. 

Aft<!f  8  mittnt&i* 

AflthF  0  mtni^tAf 

Aft^r  10  mimitei. 

Aft£^r  15  tnlntitM, 

Aftef  SO  mlntatH. 

After  ru)  mmiites. 

After  40  mintitM. 

After  TiO  miutitM. 

— 

Aftfvr  00  minatfiii. 

AftfF  70  mln^tea. 

A  ft^f  £0  mistitiiA. 

After  00  mlnutei. 

Aftor  100  tDl3iiit««. 

Att^it  110  Qjinuteft. 

Afii^r  120  mlnntM. 

Afltor  1  SO  iuLiiiitf<fli 

AftCfT  2i9  miantM, 

An&r  8O0  minute*. 

'" "1 

TE8TS  OP  mOK,   STE£L,   AND  OTHfiB  HATEBIALS.  427 

No.  1971 — Oontinned. 

Bar  rested  oader  a  total  load  of  40,000  poands  for  a  period  of  40 
houFBy  after  wbich  it  was  increased  to  70,000  poands  as  before,  which 
was  sastAined  one  hoar,  daring  which  time  the  elongation  increased  the 
additional  amount  of  ^'.0008. 

The  loadiB  were  then  gradually  increased  till  the  bar  raptored. 


AvpOmAlomOB. 

In  ganged  lonstli. 

Banuttlcs. 

Tot^      I»«^go»B 

Set. 

73,  COO              IMLOOO 

IfUk. 

Inch, 

Tensile  strengtC. 
At  time  of  fracture. 
=:7.4peroent. 

Trim             155^406 

«.»•       i«.«. 

.87 

Fractured  l''.09ftom  neck.  Appearance,  grannlar;  radiating  from 
a  point  in  the  cireamference. 

Local  contraction,  1''  each  side  of  fractare. 

Diamet^  at  fractare,  "»75.  Area,  .442  sqaare  inch.  Contraction, 
11.6  per  cent. 

Bl<Higation  of  inch  sections,  ''.04,  ''.05,  ".07,  ".12*,  ".09». 


TESTS   OF  TEOKj    STEEL,  iUfD- OTHER  MATERTMA 

Ko,  1960. 
Marks,  10-334. 
Diameter,  'MOa 
Bectional  area,  .50  aquare  iin  !k 
Expansions  ''iK>72  in  0  ioi:be.s> 
Estiniatel  temperature,  265^  Palir. 
Gauged  length,  5^'. 


Appllod  loAdli. 

In  gauged  langtll* 

Tobd. 

EbngatiDD. 

Set 

B«ra«rk«. 

PifuntU. 
1.000 
5.000 
10,000 
15,000 
30.000 
35,000 

;io,ou4j 
:»5,oon 

3*,  000 

:i3,o(»o 

4U,oOO 
42,000 

4«,000 
50,000 
5^,000 
54,000 
5<|,000 
581,000 
60.000 

«s,coo 

6i;aoo 

Bi^OOO 

d^^OQO 
70,000 

73;ooo 

7^000 

7t.«eo 

78*300 
0 

PttundM. 

10.000 

20,  ouo 

3fi,00*l 

40,0(50 

5il,0u0 

00.  (K)0 

70,000 

7fi,000 

77,000 

78,  OM 

SO.(XH> 

IM.OOO 

88,000 

92,000 

00,000 

lOO.OOO 

104,000 

10H,ODO 

113,000 

Hi,  000 

120,000 

IHOOO 

12t«,000 

132,000 

130,000 

140,000 

144,000 

140,000 

Us  WO 

l«,B4e 

0. 

.0010 
.0014 
.0064 
.(K)73 
.0088 
.0100 
.0113 
.OUB 
.0192 

.am 

.0&4S 

.0358 
.03tl 
-041S 
.0402 
.0578 
,07(WI 
.0810 
.0U12 
,1020 
.1113 

-lasa 

.1387 

,15 

.185 

.21 

.37 

.SOS 

.ao6 

0. 

IxiUiAi  tQ«d. 

mMilG  limit. 

9M)lilflthrobii«]ieftled,. 

TensLleAtreQetb. 
AtUmooffractartJ- 
=7,4  p<sf  e«iit. 

.87 

Fractured,  2'^Ai  from  neck.  Appearanee,  graiialar,  radiati 
a  dull  spot  at  the  circumference. 

Local  contraction,  ^'M  and  ".8  on  either  side  of  the  fracture. 

Diameter  at  fracture,  '\15,  Area,  .442  square  inch,  Ooutraot 
percent, 

Elongation  of  inch  sections,. ",05,  ".O0»^  'M0»,  '^07,  '',06, 


TESTS   OF   IRON,  STEEL,  AND   OTHER  HATERIALS. 
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No.  1962. 
Harks,  10^334. 
Diameter,  ".798. 

Seetional  area,  .50  sqaare  inch. 
Bxpaosion,  ".0116  in  6  inches. 
Estimated  temperatnre,  384^  Fahr. 
Ganged  length,  5". 


AypUedkMdE. 

IngftogedleBgth. 

BemarkB. 

'- 

Per  square 
iac^. 

mongation. 

Set 

Ptaadf. 

.     1,060 

S^WO 

16.060 

15,000 

3%  000 
33.060 
34.600 
33^060 
18^660 

Pmmdt. 

2,000 

10,000 

90,000 

30,000 

40,000 

50,000 

60,000 

62,000 

64.000 

66,000 

681000 

70,000 

72,000 

74.000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

104.000 

112.000 

110.000 

128w000 

138,000 

144  000 

148,000 

153.000 

154.600 

IJM  flfiA 

0. 

.0040 
.0070 
.0096 
.0114 
.0138 
.0153 
.0168 
.0163 
.0169 
.0180 
.0105 
.0211 
.0226 
.0244 
.0262 
.0281 
.0316 
.0360 
.(408 
.0465 
.0602 
.0738 
.0878 
.1068 
.1263 
.1543 
.175 
.195 
.21 
.23 
.24 
.265 
.265 
.31 
.85 
.40 

Inek. 
0. 

Initial  load. 
Slaetio  limit. 

Tensile  strength, 
▲ttimeoffraotoie. 
=7.4  per  cent. 

37  006 

36,600 
3|)060 

40,006 
42.W0 
41.606 

48.000 

1   SS^MO 

96,060 

66.060 
6i060 

0^666 

72^000 

74,000 

76,000 
77,000 
78.000 

TiLooo  1    is&ooo 

60,606    ,      160.000 
>    01,600          iCOflO 

fi.606 

164,000 
106,000 
167,400 
188^460 
0 

ss 

SllOO 

81.300 
0 

.37 

Ftactored  '\76  from  neck.  Appearance,  grannlar,  radiating  from  an 
eeeentric  point.    No  change  in  color.    Surface  of  stem,  light-straw  color. 

Local  contraction  extends  to  the  neck,  and  ".9  from  the  fracture. 

Diameter  at  firactnre,  ''.75.  Area,  .442  square  inch.  Contraction, 
11.6  per  cent. 

HoDgatioQ  of  inch  seotions,  4^.06^  ''.06,  ".06,  ".07,  ".12*. 


n 
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430  TESTS   OF   IBON,    STEEL,    AKD   OTHKR   MATEfilAJA 

No.  1901. 

Marks,  10*334. 

J)mmeter,  ^^798, 

BectioDal  area,  ,50  square  iiioh. 

£]tpaii8ioii,  "*U124  ill  6  iucbes, 

Eijtimated  teiiiperature,  405o  FahXt 

Gauged  length,  5^^ 


Appltdd  tiMdi. 


TaUL 


In  g«iig^  leofftfa. 


Eloasfttlon.        Bet 


1,00(1 
l€i,000 

2i.uoa 

3fi»000 

42,000 
44,0O& 

48,000 

62,000 

Hooo 

Ml  000 
«Cll,000 

6s,aoo 

HWO 

oa,ooD 
«aooo 
m«oo 

78,000 
74,«Q0 
71,  #00 

71,  MO 

?a,ooo 

0 


a,  000 

10.  (KW 

^ao^ooo 

^,000 
40,000 
60.000 
00,000 
lUI.OOO 
70,000 

74.000 
79.0(10 
74  000 
80^000 
84,000 

w.ooo 
M^ooo 

100,000 
104,000 

ioe,ooo 

112,000 

mooo 
m,ooo 

124,  QUO 
1^,000 
132,000 

n^  oQo 

140,000 
144,000 
143,000 
152,000 
1R800 
171,  »S0 
0 


Jncii. 
0. 

0. 

.00«1 

.ooai 
.r..ifa 
oiii 

""-— 

.0123 

0137 

[oi44 

.OlM 

' 

0171 

,oia7 

.0304 

.0221 

' 

.02A8 

.0200 

034A 

0399 

.0106 

.OMl 

•  '  ^ 

0600 

.0677 

0740 

.04^2 

1 

.0030 

1047 

•  Hit 

*12B7 

.1450 

,10 

»    *             , 

.205 

*Z4 

.30 

1 

'\m 

Imtlfti  IcmL 


Elutlc  llmll 


TeQAUe  fttavngtli. 
=  5. 8  pvt  mnU 


I 


Fractured  ",90  from  Deck,  Appearance,  granularj  radiating  i 
eccentric  sjiot,    Ko  ehauge  in  color.    Surface  of  stem,  straw  col 

Local  contructioQ,  "*9  each  side  of  fracture. 

Diameter  at  fracture,  '\75,  Area,  *442  square  inch.  Conti 
11,6  per  cent, 

Elongation  of  itiob  sections,  ".10»,  ".06,  ",05,  ".04,  ".04 


TBST8  OF  IBON,    STEEL,   AND   OTHER  MATERIALS. 
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No.  1969. 
Harks,  10-334. 
Diameter,  ".798. 

Sectioiial  area,  .50  aqaare  inok. 
Expansion,  ".0151  in  6  inches. 
Estimated  temperature,  478o  Fahr. 
Ganged  length,  5". 


Applied  bMda. 

In  ganged  leiigfh.  * 

1 
Bemarks. 

Total 

^iST' 

EUmgation. 

Set. 

PimUt. 

5.000 
10.000 
15,000 

PaumdM. 
S,O00 
10.000 
20,000 
30,000 
40,000 
50,000 
50,000 
58.000 
oa.ooo 
oa^ooo 

64,000 
06^000 

Inch. 

0. 

.0012 
.0031 
.0054 
.0070 
.0080 
.0101 
.0106 
.0110 
.0120 
.0129 
.0140 
.0154 
.0170 
.0187 
.0222 
.0240 
.0200 
.0846 
.03W 
.0452 
.0608 
.0570 
.0029 
.0080 
.0764 
.0846 
.0884 
.0945 
.0900 
.0072 
.0979 
.1001 

IncK 

Initial  lowL 
KlMtioUmii. 

After  1  minnte. 
After2mlnnteB. 
AfterSminntes. 
After  4  minntee. 
After  6  minntes. 
After  10  minntes. 

■.•■..•.••.••.•...*•■...■■. ••..■•....«.■■•  O".097O 

20,000 

25.000 

2a.ooo 

29.000 

»),0OO 

31.000 

32.000 

13.090 

HOOO 

35^000          70,000 

36.000   1       72,009 

1   38^000           'M.flOO 

40,0M 

80.000 
84,000 
88^000 
02,000 
98;  000 
100.000 
104,000 
108.000 
U2.000 
118^000 
120,000 

1  43.000 

1  M.O0O 

•   tf»000 

48,000 

,   50.000 

52,000 

54,000 

56,000 

S«.000 

00,000 





Length  of  e-hioli  MO 
LogthofO-iiiehaeo 

d. 

lion  hot 

Hon  cold 

, 0".0819 

,   •  1 

netion 

0".0l51 

Bd  temperature  at  doae  c 
0                 OS 

If  test,  4730] 

BUir. 

1  =1.6peroent 

Elongation  of  inch  sections,  ''.01,  ".02,  ''.02,  ".02,  ".01. 
Minimnin  diameter,  ".7916.    Area,  .492  square  inch.    Oontraction,. 
1.6  per  cent. 

Bested  4  days,  test  then  completed  at  temperatore  of  70^  Fahr. 
Gauged  lengthy  6".08. 
Mean  sectional  area,  .492  square  inch. 
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TESTS   OP  laON,   8TEEL,   AKD  OTHER  MATERIALS. 
No.  1969— Continued. 


Tot^ 

■""inX" 

Etoofiftticm. 

Set 

Eemvlo. 

1,000 
5.O0O 
10.000 

15,000 
20.000 
UO.WIO 

ao.ooo 

46,000 
40,000 

«i,40o' 

71 OW 

lO^OOO 

nm 

0 

Poundt, 

0, 

.0014 
,0(BI 

,00*7 

.ooefi 
.wm 
,oogfl 
.am 
.om 

.08 

0. 

InUial  lofltL 

"^SWJ  •--""-«- »""•"' 

o..».„ 

On  ori^i&At  nru. 

141,000 

.00 

*lfi 

'"'**   -»*^. 

'"isisao" 

101, 100 
0 

s7*0  per  cent.  totAl  elongation. 

.16 

'  ►- 

Fractured  1",20  from  Deck.  Appearance,  granular,  radiatino 
point  in  the  circa  mfereoce. 

Local  cxintractiou,  1"  each  side  of  fractar©. 

Diameter  at  fracture,  ",76.  Area,  .454  square  inch.  Cont 
&,2  per  ceot* 

Elongation  of  inch  sectrone^  ".07,  ",09»,  ",07,  "*07,  '^05. 


TESTS  OF   IBON,   STEEL,    AND   OTHEB  MATERIALS. 
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No.  1959. 
Marks,  10-^34. 
Diameter,  ".79& 

Sectaonal  area,  JSO  square  inch. 
EipanfflOD,  ''.0161  in  6  inohe^. 
Estimated  temperature,  505^  Fahr. 
Gaaged  leogth,  "6m 


TotiL 


I  Per 


I- 


'^sr 


In  gauged  length. 


SlongaiSon. 


Set 


Pmmdg. 

im 

5.Mt 

10,  m 

30L(W 

90,  OH 
K^OM 
X.000 

38,000 

at  MO 

IB^OOO 
41.000 
0,000 

u,ooo 

411000 

«teoo 

60.000 
5^000 

HOOO 

fiO,OGO 

Hieo 

OiOOO 

08.000 
08^000 

i^m 

72,000 

'ri.000 

:8,ooo 

7^000 
90.000 

i  a,ooo 

<  COM 

a,0M 

'  C5M 

M.MO 

.  H330 

;  B.«o 


moM 
ao.000 
ao^ooe 
to^oto 

80.  MO 

eB,ooo 

TiCOtO 

n.000 

74.000 
7^001 
78^000 

mooo 

82,000 
04,000 
Sit  000 
02.000 

00.000 
100^000 
104,000 
100,000 
112.000 
U0.000 

mooo 

12i00O 
128,000 
132.000 
120.000 
]4dL0OO 
IK  000 
148.000 
192.000 
158.000 
100,000 
182,000 
164.000 
IMLOOO 
187.800 
188.000 
181^840 
180,500 


a 

.00S7 
.0002 
.0126 
.0148 
.0187 
.0106 
.0204 
.0272 
.0288 
.0008 
.0827 
.0847 


.0482 
.0484 
.0030 
.0608 
.0666 
.0726 


.0062 

.1034 

.1124 

.1234 

.146 

.16 

.18 

.105 

.216 

.23 

.285 

.80 

.38 

.87 

.41 

.44 

.47 


Inek. 

0. 


.50 


Tentile  strengtih. 
At  time  of  fraotnie. 
sslOOperoentk 


Practoied  2".e5  ftom  neck.  Appearance,  granular,  radiating  from  a 
point  in  ttie  circamference.    Brown  color.    Surface  of  stem,  dark  blue. 

Local  contraction  not  appreciable. 

Diameter  at  fracture,  "Jl6.  Area,  .442  square  inch.  Uontraction, 
11.6  per  cent 

Hongation  of  inch  sections :  "-08,  'Ml,  'M3*,  'Ml,  ".07. 

H.Bx.45 ^28 


434  TESTS   OF   IBON,  STEEL,  AND   OTHEB  MATEWAL8* 

Maries^  10^34.    Biameter,  *\7B9> 

Sectional  area,  .50  aqaare  iucb,    Expaiiaiou,  ".0172  io  6  incl 

Efitimated  teiiii>€!raturej  535^^  Faiir*    GaugM  length,  5". 


Applied  k»4a. 


Total. 


lacli. 


Eloagftticm. 


15,000 

25.00a 

S7,000 
28,CMKt 

Sfi,OM 
SI*  MO 

33^000 

m,om 

35^  (WO 
3ffi,{H}0 
^,000 

mooo 

40,009 
4£»(HM 
44,(HJ0 
lOkOOO 
4^,000 
&0,EKK» 
51,000 

9^000 
03,000 


mooo 


10,000 
30,000 

«^,ooo 

52,000 

Hooo 
Hooo 

59^000 
60,000 
03,000 

u,im 

06,  Oft} 

es^ooo 

70,000 

n,  000 

7<.0OO 

w,  ooo 

80.000 
S4,0M1 
Pft.OOO 
9%  000 

100,000 
108,000 
lltt^OCO 
124,000 

ise,  000 


In  gaogtid  leDfflh. 


110*000 


JncA. 

0, 

.0010 
.0035 
,OOIH 
.0083 
.0101 
,0100 
,  0111 
.0110 
,0123 
.0190 
.OIU 

,«llfl 

.0140 

.oiTa 
.mm 
.02oa 
.oui? 
♦  02Jf7 
.0231 
.0317 
.03e£ 
.Q41S 

.047a 

.0SS9 
*0fl77 
*0817 
.OOBS 

ao2o 
,U2a 

.1174 
.1108 
.1315 

.1^30 
.1388 
A%*5 

.13&7 

.i2es 
Am 

.1501 

.leaa 

.1189 

aess 

.  17H 

.17^ 
.174g 
.1781 
.1772 


.1936 

.im 

.  IB&l 

.3M3 
.ItTl 

Ami 

.liSB 
.1M6 

.2010 
.2015 
,£0«0 
-3025 
.2038 


Set 


RiFti>ailu. 


Itteh, 

0. 


Inllljil  lQ»d. 


Elvtlc  Umil  (not  woU  d«flited). 


AJticr  X  atnnte, 
Afl«f  2  minittet. 
AilerlmiiialM. 
Aftor  4  jolDtiiM. 

After  6  mluiitLHi. 
After  7  intiiHtii&, 
M^T  B  minutefl. 
After  D  tofiaateii, 
AiUif  10  mluBieai 

After  1  minata. 
Afl«r  2  miBate«» 
After  3  oitauiosi 
Ailfir  i  Etiiiinlea. 
Aftor  G  mlnuteii. 
Af|«t-  0  aiijiut««. 
AA«r  7  BiiuaiAt, 
After!  mlnnlcfl. 
After  0  mlaul^;^ 
Aft«r  10  i]iiiiiit««. 
Alt«r  15  mintitett, 
AfUit  30  mfDUt«s. 
Aftor  30  mifidi^M, 
AiWf  40  mlDiitei^ 
Alter  SO  misiittia. 
After  00  nUQutet, 
AJter  TO  tuintitea. 
AftBrflORtinatcHi. 
After  90  mlDtiUi. 
After  100  miDutt^a. 
Aft«rllO  iiiiout*."«. 
Aft6r  120  minat<% 
Artf*r  no  ioinutA» 
AftvT  140  tnltitiiaa^ 
After  150  mi£iatr«. 
AJtcr  100  tuiuuUM, 
Af^r  170  minateb 
Alter  lao  mliivtiM, 


Hot  test  discoQtmaed. 
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No.  1970— Gontinned. 


Leogth  of  ^iDflh  Motion  eold . 


.inohes.. 
...do — 


&a)04 
&1882 


CODtrMtiOB. 


.do. 


.0173 

Estimated  temperature  at  close  of  test,  521^  Fahr.  Total  elongatiou, 
'M7= 3.4  percent. 

Elongation  of  inch  sections,  ^'.02,  ''.04,  ''.04,  ".04,  ".03. 

MiDimnm  diameter,  ".7847.  Area,  .484  square  inch.  Contraction, 
3.2  per  cent 

Bested  3  days;  test  then  completed  at  t^perature  of  70^  Fahr. 

Ganged  length,  6".17. 

Mean  sectional  area,  .484  square  inch. 


1 

ApfiMhtO*. 

In  ffsoged  length. 

Bemaikfl. 

TftaL 

^iSr* 

Sot. 

AMif. 

Inch, 

0. 

.0018 
.0086 
.0053 
.0072 
?0088 
.0108 
.0198 
.0144 
.08 

Ineh. 
0. 

Inltialloi^ 

Bapidotretcblng.    NowobsticUmlt 
On  otlsinal  am. 
(hi  Todiioed  area. 

Ten«ile  otranKth. 
On  original  area. 
On  rednoed  area. 
At  tUneoffraotoie. 

3^  MO 

io.m 

3S.0II 

*^m 

.0001 

^2n| 

"iiijioo"" 

lOi^SV 

JBIOO 

.00 
.17 

8im 

"iiz.'ioo" 

172,830 
180,400 

n,m 

• 

.82 

Fraetaied  ".75  from  neck.  Appearance,  granular,  radiating  from  a 
small  dnll  spot  near  the  center  of  the  fractured  surface. 

I^  contraction,  ".75  each  side  of  fracture. 

Diameter  at  fracture,  ".76.  Area,  .454  square  inch.  Oontraction, 
••2  per  cent 

Elongation  of  inch  sections,  ".04,  ".05,  ".06,  ".06,  ".11*. 


436  TEST8   OF   mONy    STEEL,   AND  OTHER  MATEBIALS. 

No.  1958. 
Marks,  10.334. 
Diameter,  ''.798. 
Sfectlonal  area.  .50  sqaare  inch. 
Expaosion,  ''.0217  in  6  inches. 
Estimated  temperature,  656^  Fahr. 
Ganged  length,  5". 


In  gMiged  length. 

TotaL 

PeraqoAre 
inch. 

Elongation. 

Set 

Bemuka. 

Poundt. 
1,000 
5.000 
10.000 
15,000 
20.000 
35,000 
26,000 
27.000 
28.000 
29,000 
80,000 
81,000 
32;  000 
83{000 
84,000 
35,000 
36,000 
87.000 
38.000 
39.000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,009 
66,000 
68,000 
70.009 
72,000 
74,000 
74,980 
61,000 
0 

Poundt, 

2,000 

10,000 

20,000 

80,000 

40,000 

50,000 

52;  000 

54,000 

56.000 

58.000 

60,000 

62,000 

64,600 

66,000 

08^000 

70,009 

72.000 

74,000 

76.000 

78,000 

80,000 

84,  COO 

88,000 

92.000 

96,000 

100,000 

104,000 

108,000 

112,009 

116,000 

120,000 

124,000 

128,000 

132,000 

136.000 

140.000 

144,000 

148,000 

149,900 

172;  809 

0 

Inch. 

0. 

.0067 
.0101 
.0188 
.0152 
.0187 
.0191 
.0199 
.0208 
.0210 
.0228 
.0287 
.0251 
.0267 
.0282 
.0804 
.0323 
.0344 
.0874 
.0400 
.0426 
.0479 
.0647 
.0609 
.0685 
.0754 
.0846 
.0947 
.0978 
.11 
.115 
.18 
.16 
.165 
.18 
.216 
.245 
.80 
.885 

Inch. 
0. 

Initial  load. 

Rlaftlo  limit 

• 

Tenaileatraigtii. 
At  time  of  fraotora. 

.69 

=13.8  por  cent 

Fractured  1".50  from  neck.  Appearance,  silky,  spongy ;  d 
color.    Snrface  of  stem,  light  purple  with  bronze  hue. 

Local  contraction,  1"  each  side  of  fracture 

Diameter  at  fracture,  ".67.  Area,  .353  square  inch.  Oon 
29.4  pet  cent. 

Elongation  of  inch  sections,  ".06,  ".08,  ".11,  ".27*,  "  J7. 


TBSfS  OF  neON,  steel,  and  other  ICATERIALS. 

No.  1062. 
Marks,  10-334. 
Diameter,  ".798. 

Seetaonal  area,  .50  square  inch. 
Expansion,  ".0254  in  6  inches. 
Estimated  temperature,  736^  Fahr. 
Oaoged  length,  V. 
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AppU.dlo.d>. 

In  e»mj^  leogtb. 

KMotfks. 

imix. 

"^a"*^ 

XlongHtlDn. 

Sat. 

5.800 
10.000 

2.000 

10,000 
20.000 
80  00O 
4Q.00O 
9Q.00O 

S2;oot 

5i.00S 
86.000 
68,000 

60,000 
61,000 

Slim 

06,000 

08,000 

70,000 

72,000 

76,000 

80,000 

80.000 

88.000 

08,000 

06,000 

100,000. 

104«000 

108^000 

112,000 

116,000 

120,000 

124»000 

128.000 

132,000 

134,000 

134,200 

148,480 

0. 

.0034 
.0004 

.0080 

.0107 

.0130 

.0136 

.0144 

.Ol8t 

.0162 

.0176 

.0180 

.0208 

.  0223 

.0245 

.0268 

.0204 

.0338 

.0410 

.0476 

.0546 

.0621 

.0604 

.0786 

.0876 

.0886 

.1002 

.1208 

.1362 

.156 

.185 

.23 

.28 

.31 

0. 

Initial  load. 

• 

Tenafleitrenicth. 
At  time  of  fraotaxe. 
:=rll.6  per  cent 

15^080 

0^080 

25.010 

an  000 

27,000 

S&OGO 

28.000 

30,000 

3U0iO 

n.080 

33,008 

U.OOO 

35,000 

18,000 

K008 

40,  OM 

«2,d00 

44,000 

41^008 

48,000 

50,000 

i^ooo 

Si  000 

M^OOO 

U.00O 



80.000 

02,000 

OiOM 

Oil  000 

17,000 

07.100 

3,900 

0 

.58 

Fractared  l'M9  from  neck.    Appearance,  spongy. 
Sorfiaoe  of  fractare  and  stem^  dark-blae  color. 
Local  oontraction,  ''.9  each  side  of  firacture. 

Diameter  at  firactnre,  ''.68.    Area,  .303  square  inch.     Oontraction, 
27.4  per  cent 
Bkmgation  of  inch  sections,  M9*,  ''.20*,  ''.08,  ".06,  ".05. 


438  TB8T8   OF  IROKj  STEEL,  AOT>   OTHER   MATERIALS. 

KO-  1968. 
Marks,  1(KJ34. 
Diameter,  ".798, 
Sectional  are^,  ,50  eqaare  incli- 
ExpauaioQ,  "*0263  iii  6  incbes. 
Estimated  temperature,  781^  Fabr, 
Gauged  leugtb,  5^', 


A|spl]«d1o<d«. 

ToUl. 

IdgIi. 

BlcniEAtkn. 

SM. 

BemulEA. 

Pound*, 
1,000 

ft.  wo 

3,000 
10,000 

0. 

.0024 
.0OS4 
,0032 
.0040 
.0017 
.0053 
.0060 
.0060 
,00«8 
,0070 
.0070 
,0084 

Atm 

.0100 
.0101 
.0100 
.0115 

,om 

.0123 
.0128 
,0129 
.0130 
,013» 
,0143 
.0151 
,0158 
.0155 
.0101 
,0168 
.0172 
.0175 
,0175 
.0177 
,0178 
,0182 
.0188 
,0107 
.0204 
,0208 
.0210 
,02U 
.0212 
.0217 
,0211* 
,0535 
.0247 
.0252 
.025? 
.0350 
.0201 
,0260 
.0271 
,02S8 
,0313 
,0337 
.0300 
,0374 
.0381 
,0380 
,0388 
.0307 
,0404 
.0408 
,0413 
.0415 
,0417 
,0410 
,0423 
,0428 

0. 

Initijil  lo»d. 

Afl^r  I  mlnntJL 

0,000 

7;ooo 

e,ooo 

0,000 

10,000 

12,000 
14,000 
10.000 

ia,ooo 

20,000 

B<K 

11.000 

U,ooo 

22,000 
34,000 



I>«. 

13,000 
14,000 
15,000 

20,000 

2a,  000 

80,000 

Do. 

10,000 
17,000 
18,000 

^^Doo 

Hooo 
3(^,000 

Bo, 

10,000 

30,000 

mooo 

40,000 

Blaatle  Umii  (not  ir«n  di^ttnod), 
Attet  1  mtniito. 

...*——*... 

After  3  mtiiot«« 

at,  000 

42,000 
4^000 

AfbnrI  mimrttt. 

Alter  Smtniite** 

21.000 

44^000 
48,000 

Aitortmlnmo, 
Aft«r  2  znlimtML 

AHf^rfi  RtlnatiH. 

Artft  4  miUQtM. 

AlVr  6  miuntAL 

25,000 
20, 000 
27,000 

iO.OUO 
52.000 
54,000 

_"II,  «... 

Aift*rl  RiiTiTitA. 

After  2  minnttA, 

.-M. .... 

AtiMKT  3  tiiiiinteA 

Ailcr  4  ntlniiteii^ 

After  5  luliititei^ 

28,000 
20,000 
30,000 

GOlOOO 

5a.ooo 

60,000 

After  1  mianta. 

Aftvr  2  fii  im  1  l^'flt 

AfWr  '^  Illllli1lt44i 

After  5  mtuuleA. 

31,000 
33,000 

aa^oLHJ 

31,000 
Sft.OOO 

02,000 
04.000 
0d.OUO 
08,CWO 
70.000    , 

A  ft^T  t  fflltlTttAi 

Aftfif  1;  minaied. 

"  "'" 

Afliir  .1  ininom^ 

Afli^r  A  tnln^tofl 

AfU^T  10  mtiiUteA. 

After  15  BDntiltyi, 

Aflf^  SO  bilnoteA. 

AfWr  25  mlantea. 

A^f^r  HO  tiiititilAfl^ 

After  35  mliintAa.. 

Afker  10  mlnatea. 

SilDOO 

87.000    1 

73,000 
74,0CM> 

TESTS  OF  IROK,  STEEL,  AND   OTHER   HATERIALlS. 
No.  1968— Oontiiiaed. 
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In  gaaged  length. 

BenarlcB. 

Total 

^"iX" 

Elongfttlon. 

S«t 

38.090 
39,000 
40.000 

76^000 
78,000 
80. 000 

ineft. 
.0482 
.0448 
.0488 
.0520 
.0586 
.0546 
.0562 
.0555 
.0570 
.0677 
.0583 
.0680 
.0612 

Inch, 

Afterl  ndnnte. 
After  2  minnua. 
After  8  mfnntee. 
After  4  mlnntes. 
After  6  minutes. 
After  10  minntee. 
After  15  minntea. 
After  20  minutes. 
After  25  minntea. 
After  60  minntes. 



Hot  test  discontinued. 

Le&Ctlief6>iiich  section  hoi inches. 

Length  of  OJneh  seetloa  cold do  ... 


COBtTKliOfl. 


.do ..: 


6.0606 
6.0346 


.0260 


Estimated  temperature  at  close  of  test^  769^  Fahr. 
Total  elongation,  ^^035  =  0.7  per  cent. 
Elongation  of  inch  sections,  ''.OOJ,  ".00  J,  ".01,  ".01,  ".OOJ. 
Minimum  diameter,  '^796.    Area,  .498  square  inch.    Gontraction, 
0.4  per  cent. 
Bested  4  days ;  test  then  completed  at  temperature  of  70^  Fahr. 
Ganged  length,  5".035. 
Metn  sectional  area,  .497  square  inch. 


IB  graced  length. 

TotiL 

^-iar* 

Blo&gatian. 

Set 

Fmadt, 
1,000 
1.000 

P9Und9. 

Inch. 

0. 

.0012 
.0020 

.0045 

.0064 
.0062 
.0088 
.0116 
.0188 

Inch. 

InitislkMd. 

E=29.820.000  pounds  between  5.000  rad  40,000 
ponnds. 

lUpid  stretohine.    New elasticlimit 
On  original  area. 
On  rednoed  area. 

=:7.6  per  cent,  total  elongation. 

10,000 

ISlOOO 

ao.000 

2S,000 
30.000 
1I.00O 
4Q.O0O 

K^MOJ 

H,000 

lis 

7^000 
li^OOO 

• 

a 

110,000 
110,440 

.06 

.066 

.076 

.10 

.126 

.17 

.26 

.86 

156,040 
166.600 
0 

.88 

Fractared  2f'JS6  from  neck.  Appearance,  granular,  radiating  from 
A  point  in  the  circumference. 

l^)cal  contraction  inappreciable. 

DiametCT  at  fracture,  ".76.  Area,  .454  square  inch.  Contraction, 
^^  per  cent 

Ebm^on  of  inch  sections,  ".05,  ''.08,  ".II*,  ".08,  ".06. 
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TESTS    OF    IfiON,    iTEKL,    AND    OTHER   MATERIALS. 


Marks,  IIMSM. 

Diameter,  ".798. 

Sectional  area,  ,50  sqnare  intsh. 

Expanaion,  ",0295  in  6  inches. 

Estimated  temperature,  867°  Fahr. 

Ganged  length,  5", 


Applied  l(»di. 

Id  jriiiiK«cl  lBD£th. 

Hemarki, 

TotAl. 

I'Mftaawv 

ElougAtiofi 

Bel. 

Foundt, 

t.odo 

lO.OOO 
15,000 
20,000 
2L,000 

mooo 

34.000 

'15,  OOO 

mooo 

27,000 
2*.  000 
SB,  000 

nooo 

31,000 

M,00O    , 

99,000 

U,WQ 

Sfi^QOO 

M.O0O 

38,000 

40,000 

44,000 

4Ji,0O0 

52,  OOO 

50,000 

&7.0iM} 

sai,  oofl 

50.000 
§ftpflOO 

^«oa 

2,000 
10,000 

aj.ooo 

30,000 
40.000 
42,000 
44.000 
4«,000 
4S,000 
50,000 
63.000 
54,000 
M,000 
5ft,  000 

Oo,ooo 

02,000 
04,000 

es.ooo 

fl4*»000 
70,0«0 

T2,om 

7flOOO 

HO.  000 

88,000 

06.000 

104,000 

112.000 

114,000 

110,  OOO 

Hi.  000 
n^,ooo 

141,180 

0. 
.0032 

.oiov 

.012& 

.01:10 

.0130 

.oue 
*oifia 
Mm 
,Qim 
.oi«i 

.0163 
.01207 
.0;t21 
*0241 
,02«3 

.ogw 
.oaii 

.0S4S 

.oaoo 
.om 

*oa80  , 

«U4« 

.1580 
,1705 
.iOtO 
.2217 
,3*74 

0. 

TBlttia  Jn«d. 

At  time  of  iJTMJture. 
^8*0  f»er  cent 

.*»«■>< v^a,. 

* 

' 

.43 

i 

Fractured  ".50  from  ne6k.    Appearance,  ailky :  darkblue  cole 
HurJaee  of  stem,  blae  black. 

Local  contraction  extends  to  the  neck,  and  l".l  from  the  1 
rupture,  ^ 

Diameter  at  fracture,  ".m     Area,  ,37i  square  inch,     Confa 
25.2  per  cent. 
Elongation  of  inch  sections,  ".09,  ".05,  ",Mj  ".05,  ''.2(P» 


^^^diM 


TESTS  OF  IBON,   BTEEL^   AND  OTHSR   IIATERIAL8. 

TSo.  1853. 

Hai^,  10-334. 

Diameter,  ^798. 

Sectional  area,  .50  square  inch. 

Exponsioiiy  .0310  in  6  inches. 

Estimated  temperatnrei  908^  Fahr. 

Oaoged  length,  5^'. 
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Appmifaidi. 

IngMKedtongtli. 

BwmhtU. 

ToliL 

lar 

aoDgaticm. 

Set 

,  IS 

^000 
10,000 

an  000 

401000 

60,000 

68,000 

64,000 

68,000 

68,000 

00.0Q0 

0^000 

OiOOO 

88,000 

78.000 

78,000 

80,000 

84,000 

88^000 

81. 800 

90^000 

100,000 

104.000 

108,000 

110,000 

U7,810 

JndL 

0, 

.0039 
.0078 
.0188 
.0181 
.0188 
.0188 
.0186 
.0201 
.0810 
.0889 
.0960 
.0886 
.0848 
.0412 
.0486 
.0660 
.0808 
.0788 
.0001 
.1014 
.1108 
.1888 
.1018 
.94 

Jiicft. 

81 

Initial  UMd. 
Baatle  limit 

AttimeoffrMtaro. 
=lfi.2  per  cent 

\%m 

.  i^fw 

vKm 

Smo 

%,m 

27.  mo 

2^M 

'  a,MO 

Id^MO 

31, 9N 

a^MO 

34,aM 

48,  on 

u,m 

««« 

ilW 

M^OM 

Sm 

HMO 



SB^m 

*     * 

0,100 

• 

.70 

Fractuied  2" .65  from  neck.  AppearancOi  spongy ;  greenish  blue  color. 
Soi&oeofstemy  blue  black. 

Local  Gontraction,  1"  each  side  of  firactaie. 

Diameter  at  fractare,  '^68•  Area,  .363  square  inch.  Contraction, 
^i  per  cent. 

Bongation  of  inch  aeotioas,  ^08,  M9,  ''.31»,  ".13,  ''.06. 


442  TESTS  OP  IBON,  STEEL,   AND   OTHER   MATERIALS 

„     ,  Ho.  1054 

Marksj  10-^34. 

Diameter,  ".798. 

Sectional  area*  ,50  square  ioch, 

ExpatJBion^  ^^0387  in  11  inches. 

Estiniatol  temperaturej  lllGo  FaUr, 

Gaugeil  length,  5". 


Applied  bftd«. 

lagwng^d  l«Qitli. 

TftUL 

PeraaMre 

mmwftim 

Bet 

B«DiArki. 

1,000 

s^ooo 
!   10,000 

15,000 

;    10,000 

11,000 
18,000 
161,000 

S0,000 

ai,ooo 

22,00© 
23,000 
Si,  000 
22^000 
30,000 
27,000 
2a  000 
20,(JOO 

ao,0i3o 

»2,O0O 
04,000 
31^000 
37,000 

as,  000 

3ti^40O 

»2,000 

0 

10,000 
so,  000 

ao,«w 

^000 
&4.«00 
AflfOOO 

sa,ooo 

40,000 
42;  000 
44,000 
40.000 

4«,«» 
50.000 
53,000 
HOQO 
M.000 
6«,0IJ0 
60,000 
04,000 

oa,Doo 

73,000 
74,000 
76,000 
7B,0Qtt 
7«,iO0 
7ev37l» 
0 

Tmh. 

0. 
.Q067 

.oioa 

.0153 
.0164 

.om 
.oiao 

,0100 
.03X1 
.0S3O 
,0250 
,0Z7B 
.030T 

.om 

,0365 
.0100 
,04M 
,0504 
.OSOf 
Hfl«03 
,0«59 

Am  1 

,1300 
.1528 
.1790 
,2150 

0, 

mUtH  toftd. 

subtle  Utnlt 

•> 

— " 

—•,-"::" 

' 

AttlmwoffewtQW, 
t^H.fl  percent. 

.«a 

Fraetnred  2".50  from  neek.  Appearance,  spongy ;  dark 
purple  ca«t.    Surface  of  steiUy  blue  black. 

Local  cootractioa,  ''.5  each  aide  of  fracture. 

DiaiiiGter  at  fractnre,  "J3.  Area,  ,419  square  incli.  Co 
IQ.2  per  cent. 

Elongation  of  inch  sections,  ''.00,  'Ml,  ",22»,  ".14,  ".05* 


TB8TB  OF  IROKy   STEEL,   AKBOTHEB  BCATERULS 

No.  196S. 
Harks,  10-S34. 
Diameter,  ^TdS. 
Secstional  area,  .50  square  inch. 
Expansion,  ^'.0407  in  6  inches. 
Estimated  temperature,  117(K>  Fahr. 
Ganged  length,  ^". 
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In  fMiged  length. 

fiemarU. 

T««^ 

'nar- 

BkmgatUm. 

Set 

FmmdM. 
2;  000 
16.000 
20,060 

IneK. 

0. 

.0067 
.0186 
.0140 
.0162 
.0160 
.0181 
.0188 
.0200 
.0211 
.0221 
.0232 
.0842 
.0252 
.0263 
.0278 
.0888 
.0304 
.0317 
.0334 
.0851 
.0371 
.0386 
.0412 
.0434 
.0457 
.0474 
.0481 
.0566 
.0616 
.0660 
.0718 
.0761 
.0604 
.0847 
.0880 
.0028 
.0065 
.1006 
.1046 
.1064 

.im 

.1161 
.1201 
.1242 
.1278 
.1816 
.1868 
.1802 
.1425 
.1461 
.1408 
.1585 
.1570 
.1600 
.1651 
.1604 
.1780 
.1778 
.1814 
.1857 
.1888 
.1848 

Jm*. 
0. 

Initielloed. 

After  1  minnte. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

After  2  minntee. 
After  8  minntee. 
After  4  minntee. 
After  5  minntee. 
After  10  minntee. 
After  15  minntee. 
After  20  minntee. 
After  25  minntee. 
After  80  minntee. 
After  85  minntee. 
After  40  minntee. 
After  45  minntee. 
After  50  minntee. 
After  55  minntee. 
After  60  minntee. 
After  05  minntee. 
After  70  minntee. 
After  75  minntee. 
After  80  minntee. 
After  85  minntee. 
After  00  minntee. 
After  05  minntee. 
After  100  minntee. 
After  105  minntee. 
After  110  minntee. 
After  115  minntee. 
After  120  minntee. 
After  126  minntee. 
After  180  minntee. 
After  185  minntee. 
After  140  minntee. 
After  145  minntee. 
After  ISO  minntee. 
After  155  minntee. 
After  166  minntee. 
After  165  minntee. 
After  170  minntee. 
After  175  minntee. 
After  180  minntee. 

16L6i6 

11.6i6 

nooo 

l*68i 

M.000 

•  iiiii 

ao^ooo 

H686 

21^000 

1^666 

80,000 

1^666 

82,000 

17,600 

84,006 

'    18^*006 

8^000 

1. ......... 

18p00i 

881000 

1..... 

<    »l666 

40,000 

, 

....  ...     . 

........*.... 

' 

* 

■ 

^ 

' 

Hot  test  discontinued. 


444  TESTS   OF  IRON,   STEEL,   AND   OTHER  MATERIALS. 


ITo,  1963— Continued. 

Lenfth  of  6-inoh  Motion  hot « 

Length  of  6-i]ich  aeotion  oold  ..« « do. 

Contraction « do. 

Estimated  temperatare  at  close  of  test,  1189^  Fahr. 
Total  elon^tlon,  'M6:sd.2  per  cent. 
Elongation  of  inch  sections,  '^02,  ".035,  ''.045,  ''.04,  ".02. 
Minimnm  diameter,  ".782.     Area,  .480  square  inch.     Oont 
4.0  per  cent. 
Bested  18  hours,  and  then  test  completed  at  temperatare  of  7C 
Ganged  length,  5".16. 
Mean  sectional  area,  .484  sqnare  inch. 


AppUed  loads. 

In  ganiced  length. 

Bemarka. 

ToUl. 

Ponqnaro 
inch. 

Sot. 

Poundt, 

1.000 

6^000 

10,000 

16,000 
20,000 
2^000 
80,000 
86,000 
40,000 
45,000 

«,800| 

46.000 

48,000 
40.000 
60^000 
02,000 
54,000 
65,000 

Poundt, 

Inch. 

0. 

.0014 
.0031 

.0048 
.0065 
.0082 
.0101 
.0118 
.0137 
.0158 
.0160 

Inch. 
0. 

Initdal  h>ad. 

Ss  29,850.000  poonds  between  5.060 
ponnda. 

ElacUoUmit. 
On  orisinal  area. 
On  rednoed  area. 

After  1  minute. 
After  2  minutes. 
After  8  minutes. 
After  4  minutes. 
After  5  minutes. 
After  10  minutes. 
After  20  minntee. 
After  40  minutes. 
After  100  minutes. 
After  160  minutes. 
After  220  minutes. 
After  280  minutes. 

Tensile  strength. 
On  original  area. 
On  reduced  area. 

MV 

-.0002 

—.0002 

91,600 
95,420 

.0195 

.0250 

.0809 

.0850 

.0406 

.0455 

.0563 

.0663 

.0708 

.0727 

.0730 

.0738 

.0735 

.0737 

.0742 

.0747 

.0751 

.0757 

.0762 

.0762 

.0782 

.0767 

.0802 

.0887 

.0042 

.lOU 

.11 

.12 

.14 

.16 

.19 

.28 

...... 

56.000 
57,000 
68,000 
60.000 
60,000 
62.000 
64.000 
66.000 
66,000 
70.000 
78,000 

78.80o| 

0 

147,600 

153.750 

0 

.87 

Fractured  in  head  at  root  of  last  thread.  Appearance,  gi 
radiating  from  a  point  in  the  circomferenoe. 

Minimum  diameter  of  stem,  ".76.  Area,  .464  square  inch.  C 
tion.  9.2  per  cent. 

Elongation  of  inch  sections,  ".06,  ".07,  ".10,  ".09,  ".06. 


TB8T8  OF  IBONy   STEEL,   AND   OTHEB  MATERUIiS. 


:So.  1966. 

Marks,  10-^334.  Diaraeter,  ".798.  Sectional  area,  .50  square  in< 
ExpaDsion,  ''.0441  iu  6  inches.  Estimated  temperatare,  1262^  Fa 
yaaged  length,  5". 


Id  KMged  length. 

-    Total 

^iS^ 

mongatioii. 

Set 

Benurks. 

Pound*. 

2L0O0 

10.000 

Jneh, 

a 

.0051 
.0068 
.0086 
.0007 
.0105 
.0114 
.0140 
.0177 
.0201 
.0216 
.0228 
.0223 
.0325 
.0J25 
.0227 
.0220 
.0283 
.0286 
.0288 
.0847 
.0258 
.0802 
.0278 
.0285 
.0208 
.0802 
.0800 
.0316 
.0820 
.0842 
.0860 
.0875 
.0888 
.OSOO 
.0416 
.0428 
.0486 

.'0456 
.0471 
.0482 
.0402 
.0400 
.0500 
.0590 
.0681 
.0552 
.0578 
.0500 

.0686 
.0652 
.0727 
.0787 
.0842 

Jneh, 
0. 

Inittalload. 

After  2mtnatee. 

A  tttr   8  minntAB. 

Attmr    A  mfiiiitfyL 

After  6  minutes. 



After  10  minutes. 

, 

AftAr  16  minntep. 

r 

After  30  minutes. 

After  25  minutes. 

AfUir  80  mlnntMi. 

After  85  minatee. 

' 

After  40  minntes. 

' 

After  45  minutes. 

After  50  minutes. 

After  55  minutes. 



After  60  minutes. 

After  65  miuntes. 

AAer  70  minutes. 

«;M0 

7,000 
«;O80 
9^000 

19,000 
14.000 
10,000 
18,000 
90,000 

10;  OM 

After  1  minute. 

After  2  minutes. 

After  8  minutes. 

1 

After  4minnte». 

After  5  minutes. 

After  10  minntes. 

After  15  minutes. 

Alter  20  minutes. 

........... 

After  25  minutes. 

After  80  minutes. 

After  85  minutes. 

After  40  minntes. 

After  45  minntes. 

After  50  minutes. 

After  56  minntes. 

Alter  60  minutes. 

>.... 

After  65  minntes. 

* 

After  70  minutes. 

11,000 
1^080 
13.000 
K080 
U^OM 

99,000 

94,000 
90,000 
98,000 
90,000 

After  1  minnte. 

After  2  minutes. 

After  8  minutes. 

1,"" 

After  4  minutes. 
After  5  minutes. 

, 

After  10  minutes. 

.  •••.... 

After  15  minntes. 

1 

****** 

After  20  minntes. 

r 

Hot  test  discontinned. 


Laglk  of  O^lBch  MetioB  hot  .. 
La^lh  of  ^iMh  aeelloo  eoU. 


.do. 
..do. 


Estimated  temperature  at  close  of  test,  1292o  Fahr.  Total  elongat 
".05=LO  per  cent.  Elongation  of  inch  sections,  ''.01,  ".01,  ".01,  * 
''i)L  Minimnm  diameter,  ".7940.  Area,  .495  square  inch.  Oont 
tioDy  LO  per  oenU    Test  completed  at  temperature  of  70^  Fahr. 


446  TB8TS    OF  IRON,  STEEL,  AOT>   OTREB   MATEftULS. 

Ho,  1066— Continaed, 


Applied  iMdfl. 

In  (l«ii£«4  leaigtb. 

Tirt»L 

Fer  ftOQue 

£loiifi»ti0a. 

B«Ft 

EetnftrlA. 

Pmtntlt. 
1,000 
Si  000 
10.000 
15.000 
20.000 
25,000 
30.000 

as,  000 

10,000 
4l,0Oo| 

4%  000 

41,000 

45,000 
40,000 
48^000 
50,000 
53V  000 
54000 
50^000 
66,000 
00,000 
82,000 

«#,ooo 

fli^OOO 
«8,000 

70.000 
72,000 
74  000 
75^000 

75,100 

74600 
0 

PoundM. 

0. 

,0015 
.0020 
.OOAS 
.00» 
.0072 
.0068 
.0101 
.0113 
.0115 

tnitSAl  LutiL 

^ 

— 

—* 

Etftntki  llnll 

88,000 
L« 

J 

^^ 

On  rnd  u<nMl  ftzv& 

*"* 

dfalL 

.0160 
.0170 
,027B 
.0310 

.oaTi 

.0440 
.0530 

.mm 

.07t« 

.0S5 

.006 

aos 

.13 
.11 
.145 
.105 
.1» 

,n 
.375 

.13 

i 

""* 

™— 

• 

* 

"'150.300" 

151. 7?0 

iea,55o 
0 

Ti^DAlIci  ftt-r«DfCtll. 

On  orljfiwJiil  area- 
On  trdtic4d  Af  ^A. 

At  time  of  fnctux^. 

.40 

a:aOp«ri3eot. 

Fractured  2".50  Irom  neck.  Appearance^  granalar,  radlatit 
a  point  in  thf  circiiiaference* 

Local  contraction  hardly  perceptible. 

Diameter  at  fracture,  ",85,  Areaj  ^443  square  inch.  Com 
n.6  per  cent- 

EloDgation  of  mch  ueotioas,  ".05,  *\m,  'MS*,  "*08,  ''.06. 


I 


TESTS  OF  IBON,  STEEL,  AND   OTHER  MATERIALS. 

No.  1967. 
Marks,  10-334. 
Diameter,  '^798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ''.0478  in  6  inches. 
Estimated  temperature,  1362^  Fahr. 
Ganged  length,  5". 
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In  ganged  loigth. 

Bemark*. 

T«»taL 

^issr 

Elongation. 

Bet. 

1,908 
2;  989 

Pmmdt. 
2»909 
4,009 

Inch, 

0. 

.0088 
.0087 
.0052 
.0058 
.0062 
.0066 
.0069 
.0071 
.0084 
.0092 
.0097 
.0102 
.0105 
.0108 
.0120 
.0128 
.0185 
.0140 
.0146 
.0149 
.0160 
.0171 
.0181 
.0190 
.0196 
.0202 
.0216 
.0238 
.0248 
.0253 
.0264 
.0274 
.0287 
.0310 
.0333 
.0358 
.0381 
.0411 
.0438 
.0478 
.9620 
.0567 
.9614 

Ineh, 
0. 

InitiAlload. 

Ko  apparont  elaaUo  limit 

Alter  Iminute. 

After  1  mlnnte. 
After  2  minntea. 
After  3  minutes. 
After  4  minntea. 
After  5  minntea. 

After  1  minnte. 
After  2  minntea. 
After  8  minntea. 
After  4  minntea. 
After  6  minntea. 

After  1  minnte. 
After  2  minntea. 
After  8  minntea. 
After  4  minntea. 
After  5  minntea. 

After  1  minnte. 
Aft«r  2  minntea. 
Alter  8  minntea. 
After  4  minntea. 
After  5  minntea. 

After  1  minnte. 
After  2  minntea. 
After  8  minntea. 
After  4  minntea. 
After  5  minntea. 

After  1  minnte. 
Alter  2  minntea. 
After  8  minntea. 
After  4  minutea. 
After  5  minntea. 
After  6  minutea. 
After  7  minntea. 
After  8  minutea. 
After  9  minntea. 
After  10  minntea. 

1.999 

6^000 

1... ....... 

■      4»999 

8»090 

Si,  809 

10,900 

61.000 

12.909 

7  699 

14,000 

1      ^9^ 

16,909 

......... 

....* 

.......... 

.....•••* 

\         .    .. 

1      — .  ... 

1 

Hot  test  discontinaed. 

Bar  rested  40  hours,  and  test  then  completed  at  temperature  of  7(K> 
Fahr. 

Total  elongation.  '^04  ss  0.8  per  cent. 

EloDgation  of  inch  sections,  ''.00^,  ''.01,  ''.01,  ''.01,  ".00^. 

Mmlmnm  diameter,  ''.791.  Area,  .491  square  inch.  Oontraction,  1.8 
pereenfc 


448  TESTS   OP   IRON,   STEKL,    AND   OTHEE   MATEKIALS. 


la  s^ncd  len^. 

*r<»tAL 

EloagfttioiL 

Set. 

BaomdcA. 

Pmtndt, 
l,LMJO 

5.OO0 

u\  im 
ix^m 
mooo 
ae^ooo 
»o,ooo 
34,000 

»flloooJ 

17,000 
M,000 

aif,ooo 

ifl,000 
42.000 

io.mjo 
^.000 

M.O0O 

Pov.ndt. 

0. 

.0011 
.0038 
.0058 
.0048 
.00(83 
.0005 
.0108 
.0100 

.om 

JncJW 
0. 

iQltlal  lowl. 

, 

V'lZZZ 

ElAitte  Untlt 

■"'Ti^ioo'' 

73,^20 

On  orffflBiil  ftAA. 
Od  reduced  Afifti 

.oiai 

.0193 

.0218 

.0^ 

.0300 

.0531 

.0708 

.0801 

«I1 

.148 

,10 

.255 

.288 

'  * 

:::;;::!:;:; 

M.OOO 
68,000 

TendleitTOPgtb. 
OnoHsiiulvnn. 

88,200  >      198,100 

iua,ooo 

07,500    J      101,100 
0       }            0 

At  time  of  fkiictanL 

.13 

—  6.4  p«r  can  6*  tatml  eliuigaiiDD. 

Fractared  2'^65  from  neck,  Appearance^  grannlar,  radtatmj 
BUI  all  dull  spot  at  the  circumference. 

Local  contraction,  V*M  each  side  of  fracture, 

Diameter  at  fracture,  ",73.  Area,  ,410  square  inch.  Ooot 
lt]p2  per  cent. 

Elongation  of  inch  sections,  ''M,  ".05,  'M5»>  ''M,  ".03, 


TESTS  OF   IKON,  STEEL,  AND   OTHEB   MATEEIALS. 
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Na  1951. 
Marks,  li^m. 
Diameter,  ".798. 

^ectioual  area,  .50  square  inch. 
Expansion,  ".0486  iu  6  inches. 
Estimated  temperature,  1384^  Fahr. 
Gauged  length,  5''. 


Applitdload«. 

In  gauged  length. 

Remarks. 

Total.  1^"^^"*^ 

Elongation. 

Set. 

Povndt.      Founds.           lack. 
l,m           2,000            0. 
2  OuO    1         4  000     1             AA1S 

Inch. 
0. 

Initial  load. 
Elasti&limit 

Tensile  strength. 
Attimeoffraotnre. 
=7.6  per  cant. 

r^j9  ,      0,000 

4,unO             8,000 

.0037 

.0057 
.0076 
.0095 
.0117 

\m        10,000 

^t^uO            12.000 
7.  Wi          14,  OOO 

^  (KV           16w  000                .  OlSt 

» («0    ,        18,000                 01^ 

I'n«.)           2tf,000 
11  000           22.000 

.0174 
.C200 
.0^64 

.0315 
.0343 
.0403 
.0502 

Mil 

U  "W          24, 000 

11.  (^           20.000 

UW)          2g,000 
I3.ft<0    •       30,000 
l-^.flOO   ,       32,000 
17  dOO    1       34  OOO 

>itO           36  000     •           -074A 

I9,m    .       38,000 
•i'.tW           40,000 
l-'.«0    ,       41,200 
l^.dM           43»000 
0                   0 

.08«t8 
.1406 
.  1773 . 

.38 

Fractnred  ".60  from  neck.  Appearance,  spongy.  Surface  of  fracture 
and  Ktem,  ditrkblae  color. 

liOoU  eontraction  extends  to  the  neck,  and  1"  from  the  fracture. 

Diameter  at  fracture,  ".67  Area,  .353  square  inch.  Contraction, 
-IU  per  cent 

Elongation  of  inch  sections,  ".05,  ".02,  ".02,  ".04,  ".25». 

H.Ex.46 ^29 


450  TESTS   OP  mON,    STEEL,    AND   OTHEE  MATERIALS. 

No.  1966. 
Marks,  10-334. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0631  in  6  inches. 
Estimated  temperature,  1505^  Pahr. 
Gauged  length,  5". 


Applied  loads. 

In  gaaged  length. 

Total. 

Per  Bqaare 
inch. 

Elongation. 

Set. 

Kemarks. 

Pounds. 
1,000 

Pounds. 
2,000 

Inch. 
0. 

Inch. 
0. 

InHialload. 

Ko  apparent  elastic  limit. 

After  2  minates. 

.0004 
.0006 
.0006 
.0007 
.0016 
.0017 
.0020 
.0031 
.0036 
.0041 
.0043 
.0045 
.0048 
.0059 
.0064 
.0060 
.0073 
.0077 
.0081 
.0098 
.0009 
.0106 
.0110 
.0116 
.0121 
.0130 
.0130 
.0148 
.0155 
.0162 
.0168 
.0183 
.0107 
.0204 
.0JJ3 
.0223 
.0232 
.0247 
.0261 
.0272 
.0285 
.0207 
.0808 
.0325 
.0341 

After  8  minntea. 

After  4  minntea. 

Aflor  5  minatea. 

1,600 

3.000 

After  1  minuto. 

AHer  2  minatea* 

2,000 

4,000 

After  1  minnte. 

After  2  minntea. 

After  8  minntM. 

After  4  minntea. 

After  6  minntea. 

2,000 

6,000 

After  1  minnte. 

After  2  minntea. 

After  3  minatea. 

After  4  minatea. 

After  6  roinntoa. 

3,000 

6,000 

After  1  minnte. 

After  2  minntea. 

After  3  minatea. 

After  4  minntea. 

After  5  minatea. 

3,600 

7,000 

After  1  minate. 

After  2  minntea. 

After  3  minates. 

After  4  minatea. 

After  5  minntea. 

4,000 

8.000 

After  1  minate. 

After  2  minntea. 

After  3  minntea. 

ALfter  4  minntea. 

After  6  minatea. 

4^600 

0,000 

After  1  minate. 

After  2  minntea. 

After  3  minntea. 

After  4  minntea. 

After  6  ijinipate*. 

6.000 

10,000 

AftfT  1  minate. 

..     .  . 

.0357 
.0376 
.0390 
.0405 
.0477 

After  2  minntea. 

Aftnr  8  tnlnntAb. 



After  4  minntea. 

After  6  minntesr 

After  10  minntea. 

.0547 
.0619 
.0600 
.0764 
.0831 
.0000 
.0975 
.1050 
.1141 
.1219 

After  16  minntea. 

After  20  minntea. 

A  fr»r  25  inlnntAA. 

After  30  minatea. 

After  85  minatea. 

After  40  minntea. 

After  45  minatea. 

. 

After  60  minntea. 

After  65  minntea. 

After  40  ■pinatfls. 

Hot  test  discontinued. 


TESTS  OF  IRON,  STEEL,  AND  OTHEK  MATERIALS. 
No.  1966.— Goatinued. 
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.'DLtbof  6-tncbteriiaii  hot lrich«B..  6.1612 

^odbofd-inchtfciHinoold do....  6.1U76 

ContnctioD do 0536 

Estimated  teinperatare  at  close  of  test,  1494^  Fahr. 
Total  elongation,  'MO  =  2.0  per  cent. 
Elongation  of  inch  sections,  ".01,  ".02,  ".03,  ".02,  ".02. 
Miiiimnm  diameter,  ".775.    Area,  .472  sqaare  inch.    Contraction,  5.6 
H*r  cent. 

Kested  16  hoars ;  test  then  completed  at  temperature  of  70<^  Fahr. 
Gauged  length,  5".10 
Mean  sectional  area,  .490  sqaare  inch. 


AppIkdlMdA. 

1 

,      In  gMiged  length. 

Bomarks. 

T<rt*l.     ^•^^Jg^ 

1 

Elongation. 

Set. 

l'»  (.  0 

a*  too 

9,300/ 

,    PoWMlt. 

0. 

.P013 

.0028 

1         .0047 

I          .0064 

'          .0088 

Inch. 
0. 

InlUAlloiid. 

ElMtto  limit. 
On  original  area. 
On  redaoed  area. 

TenaUe  strength. 
On  original  aeotloa. 

Attimooffraetnre. 

1 

\ 

!U  AM 

(         ASM 

;".Orto 

.0132 

.01S6 

.0184 

.0208 

.0238 

.0260 

.0300 

.0392 

.0508 

.06 

.08 

.09 

.10 

.12 

.13 

.15 

.175 

.22 

.26 

.0027 

1 

seiw 

^ 

'Am 

»,oai' 

uaiio" 

12i^lW 
iSLian 

Sf,209 

«                ft 

.88 

1 

Fractared  at  the  middle  of  stem.  Appearance,  granolar,  radiating 
rom  a  dull  spot  at  theciroamferenoe. 

^cal  contraction,  V'A  each  side  of  fractnre. 

Diameter  at  fracture,  ".70.  Area,  .385  sqaare  inch.  Contraction 
-3.0  per  cent 

Elongation  of  inch  sections,  ".02,  ".06,  ".23*,  ''.06,  ".01. 
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i:ST8    OF    lUON^  HTKEL,  AND   OTIIBR   MATERIMA 


No.  1973. 

Gaugeii  length,  5". 


Apfilt^  l«adfl. 


TflUiK 


Bnifitfi* 
2,000 

4,001 

%*m 

M^OOO 
0,000 

liooo 

iSvOOO 
ROW 

li.ooa 

1+J>*0 
0 


In  jpufi^  Umph. 


filongAdoD. 


3,000 
4,000 

8.000 
10,000 
13.000 

14,000 
111,000 
li,0<»0 
30,000 
33,000 
31, 000 
20,000 

sa^floo 

2S,0l<0 
0 


0. 


.oisi 

.oia 

.OIM 

,0233 
.0273 
.03t& 
.0*15 

.0590 
,0710 

-loaa 

.1400 
.17 


get 


UtrmAfhs. 


JfWft, 


379  •ppannl  eluti«  limit. 


TeDflil«fttreiiKtit. 


Fractarec!  at  midcile  of  atenu    Appearano©,  dull,  silky.     Su 
frattiirei  a«d  stem,  W«e  bla€k, 

Lactal  contrat lioD,  1''.9  ea(  b  iside  of  fracture. 

DianH'ter  at  fracture,  ",55.     Area,  .238  square 
6!li  4  ijer  ct*iit 

kkrtigatioiior  inoU  sections,  ".03,  ".14,  ".63V  "-10,  ".0*. 


iucb.    OoDt 


) 


TEJStS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1956. 
Marts,  lO^M. 
Diametar,  "J98. 

8ei'tioual  area^  »50  square  inch. 
Ei|>aTisroij,  "<05H0  iu  6  inches. 
Kstimated  temperature,  1C380  Fahr. 
Gauged  length,  5". 
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lFIilkdti»d^ 

In  ewi£fld  leacttL 

Ramarkj. 

t«tli 

'".ar' 

BloDi:itl4m. 

Set. 

3.000 

5,000 
1,000 

1000 
10,000 
2^000 
11.000 

Inch. 

0. 
.0017 
.DOSH 
-0O73 
.0100 
.DIM 
.0188 
,0812 
.OMB 

.1161 
.16^ 

Ul» 

0. 

InitiAlL^ftd, 

Nd  «pp«nnt  cOHif  c  Umlt 

=  21L  a  per  cant^ 

t^m        liLOoo 

%m 

i&owo 

18,000 
0 

Fractured  2'^90  from  neck.  Appearance,  spongy,  Sarface  of  fract- 
ure and  stem,  blue  color. 

Lof;al  contraction,  1^'.75  each  «ide  of  fracture. 

Diameter  at  iracture,  ^',52,  Area,  .312  iquare  inch.  Contractiau, 
->i.6  per  cent, 

EloQgation  of  inch  sections,  ".08,  ".22,  ".71*,  ".13,  ".05. 
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TK8TS   OF   IHOM,    STEEL,    AXIi   OTHKR   MATKRiALa. 


Ho.  mm, 

Marks,  10^334, 

Diameter,  "798. 

Sectional  area,  ,50  square  iticli. 

EKpauaioii,  ^'.0599  in  0  inchea. 

E^Limateil  temiierature,  1689^  Fahr. 

Gauged  l«ngt!i^  5", 


In  E»ni«d  loaftli* 

Tntel. 

reioiiirKtifia^ 

Set 

£flD9*fkl. 

FmmdM. 

,0(Hfl 

ooat 

.OOAi 

.0104 
-Oltl 

.oiea 

.0200 
.0322 
.M07 

.oioa 

.0867 
,l00i 
.1144 

.ina 
Am 

:^ 

.3590 
.2tf7B 

.«87i 

0. 

IiUtlfil  Inii 

L5« 

Ho  Apparant  elistle  limit. 
After  1  xnlii{il«. 

Do. 

1    a,8oo 

hm 

--— '  "- 

Dft. 

[±T... 

e*w 

Do. 

After     1  tniniiteA^ 

After     ^mtiinlMi. 

AfliBf    10  miniiteSt 

,..^.,, 

AMcT  W  rafaatett. 

AftxT   30  tcilfiuteii. 

.-■•>.■  ».*>.- 

AfU^r   SO  minut^H- 
Aft^i^r    60  aiiniitM. 
AiUir   70  ttiiuuleii. 
Allot  «0  iniliiit«». 
AfCf^r  90  ru[tiute», 
AAiir  100  lULDiite*. 
Am^i  130  minntCA, 
Alfpi  ?:•&  !ri^]]ttt«a 

Ai-                       i.rTf^n, 
AI                                   IIM, 
A!'                            "iTf^f. 

Ai, 

Ai; 

AfH  r  }'.*>}  rnuiiLliw. 

Tmi  ili^^ctvnttnnea  ami  b*r  A]iij««d  le  fwa. 
—  5,0  ppr  (Wat. 

.^. ........ 

""* " 

........... 

::;:;:::::;; 

0 

« 

.2g 

'"" 

EloTigatioii  of  inch  sections,  ".0;i,  ".05,  '^08,  ^'.07,  ''*05. 
Mini  mum  diameter,  "J6S»     Area,  ,463  square  inch.     Oontn 
7.4  per  cent. 
Bar  rested  115  hours  and  test  <M)miileled  at  teoiTwratni^  of  7CK> 
Ganged  length,  5".2d. 
Meat]  sectional  areaf  .473  square  iBoh. 


^ 


TESTS  Of   mONj  STEEL,  AKT)   OTHER   MATERFALK. 
No.  1956 — Continued, 
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,1 


AlrpIMlMd*. 

Iaiwi£9dl«iigtli. 

lUvtD&fta.                                     ' 

^  1*"^"" 

Elmipttton. 

SbI, 

I,  MO 

BmadM. 

0. 
,0013 

.0032 
.0050 

.oueo 

.0090 

0." 

Inttiftl  lo»4. 

E=28,e20.000  ll*B.  between  S.O<IO  and  2&,000  lbs. 

Elutiolimil. 

On  original  Arc*. 

Oq  maced  ama.                                                     t 

TenftHefttr^nptb. 

On  orleiuul  urei*.              ' 

Od  rodbc*id  iiraa. 

=H.O  pttt  flent*  totftl  dongattodi. 

^IKO 

iom)f 

UOM 

30.  (H« 

2S^ioe 

,.j 

52.400 

5^500 

%M0 

AW 

HUM 
43;  100 

ai»o 

dfell. 

.0140 
.0182 

-oria 

.02S0 
.0300 
.0123 
,0651 
.0670 

.em 
ooaa 

.ll&O 

.133S 

,1B 

.10 

.33 

.30 

.43 



:::::::::::: 

."::;;;"" 



M^toe 

44  001 

30^  on 

"iotiitb 

n^iso 

ilo*  2W 

1                     0 

.TO 

Fractared  2''A5  from  neck.  Appearance,  granular,  radiating  from  a 
Ml  s|>ot  at  the  circumference. 

Local  contraction,  r'.26  and  2".00  on  either  side  of  fracture.  . 

Diaraeter  at  fracture,  ''.68.  Area,  .363  square  inch.  Contraction, 
l'^.4  ]*ercent. 

tllougation  of  inch  sections,  ''.05,  ".10,  ".29»,  ".10,  ".07. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIAL! 


No.  1964. 

Marks,  10-^4. 

Diameter,  ''.798. 

Sectional  area,  .50  Bquare  inch. 

Expansion,  ".0597  in  6  inches. 

Estimated  temperature,  10940  Fahr. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
1,000 

Pounda. 
2,000 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

No  apparent  elastic  limit. 
After  i  mmnte. 
After  2  minates. 
After  3  minntes. 
After  4  minutes. 
After  5  minates. 
Aft«r  0  minates. 
After  7  minates. 
After  8  minutes. 
After  0  minutes. 
After  10  minates. 
After  15  minutes. 
After  20  minutes. 
After  25  minutes. 
After  30  minutes. 
After  35  minutes. 
After  40  minutes. 
After  45  minutes. 
After  50  minutes. 
After  55  minutes. 
After  60  minutes. 

After  1  minute. 
After  2  minates. 
After  8  minates. 
After  4  minutes. 
After  6  minutes. 
After  6  minutes. 

After  1  minute. 
After  2  minates. 
After  3  minates. 
After  4  minutes. 
After  6  minutes. 
After  G  minutes. 
After  7  minutes. 
After  H  minutes. 
After  0  minutes. 
After  10  minutes. 
After  15  mioutes. 
Atter  20  minates. 
After  25  minutes. 
After  30  minutes. 
After  36  minutes. 
After  40  minutes. 

1,000 

2;  000 

.0016 
.0028 
.0018 
.0043 
.0048 
.0056 
.0058 
.0064 
.0069 
.0074 
.0093 
.0107 
.0120 
.0134 
.0145 
.0156 
.0166 
.0174 
.0182 
.0189 
.0213 
.0J28 
.0243 
.0255 
.0266 
.0275 
.0285 
.0311 
.0361 
.0389 
.  0415 
.0449 
.0576 
.0503 
.0527 
.0540 
.0573 
.0609 
.0682 
.0778 
.0887 
.1005 
.1097 
.1187 

2,000 

4,000 

3,' 060" 

6,606* 



1 

Hot  test  discontinued. 

Length  of  6-inoh  section,  hot ind 

Length  of6-inch  section,  cold d 

Contraction d 

Estimated  temperature  at  close  of  test,  1764^  Fahr. 
Total  elongation,  ".10  =  2.0  per  cent. 
Elongation  of  inch  sections,  ".01,  ".03,  ".03,  ".02,  ".01. 
Minimum  diameter,  ".7873.    Area,  .487  square  inch.    Ooi 
2.6  per  cent. 
Rested  40  hours  and  test  then  completed  at  temperature  of  'i 


TESTS  OF   IRON,    STEEL   AND   OTHER   MATERIALS. 
No.  1964— Continaed. 
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Appl 

l.luO 

S.000 
lU.OGO 
I.'M«0 

25,000 

38,  m 

wdllMdil. 

In  ganged  length. 

Bemarke. 

'PcTMuare 
'      inch. 

Klonention. 

1 

Set. 

Pwnds. 

Inch. 

0. 

.0038 
.0063 
.0088 
.9099 
.0115 
.0132 

Inch. 
0. 

Inliialload. 

Elastic  limit. 
On  ori  ginal  azek 
OnTemioedaiea. 

Tenaile  strength. 
On  original  area. 
On  reclnced  area. 
AttimeofihMtnre. 
=  12.0  per  cent. 

1 

r'tti^'* 

1        ffl.flOO 

iS  fifiO 

Load 

fell 

.0212 

ii  5l^ 

.0237 
,0258 

.0392 

.>0.(>00 

-       <!««} 

.:!,"00 

is  '"'UO 

.0438 

.0406 

.0001 

.0716 

.0625 

.0960 

.1104 

.1271 

.15 

.17 

.20 

34  Oi)0 

>j.e.< 

i8.>J0U 

j6.M0 



51*^ 

.SiCiOO 

.25 
.30 

'^'HlO 



.38 
.45 

114  3M 

'[[[",",',,', 

(       117  lio     i 

y>  .••^^ 

141940 
0 

0 

.60 

Fracturwi  at  middle  of  stem.  Appearance,  granular,  radiating  from 
a  dull  ^^ot  in  the  circamference. 

Local  contraction,  .^'15  each  side  of  fractare. 

Diameter  at  fi*actare,  '^70.  Area,  .385  sqaare  inch.  Contraction, 
-••0  per  cent. 

Elongation  of  inch  sections,  ".04,  ".10,  ".29*,  ".12,  ".05. 


H 


Ml 


RE-TESTS  AT  HIGH  TEMPERATURES 


OP 


SPECIMENS  FROM  A  WROUGHTIRON  BAR. 


ivRlliXNAL  TESTS  MADE  SEVEN  YEAB8  PREVIOUS,  AT  WHICH  TIME  THE 
METAT.    KXHIBITED  AN  ELASTIC  LIMIT  OF  a2,000  POUNDS  PER 
SQUAR£  INCH,  AND  WAS  LOADED  WITH  42,320  POUNDS 
I'KR  SQUARE  INCH,  WHICH  ELONGATED  THE  • 
METAL   5.2   PER   CENT. 
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460  TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS 

No.  1912. 

Wrought  iron  A. 

Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Temperature,  70^  Fahr. 
Guaged  length,  5". 


Applied  foads. 

In  Kinged  lengfli. 

• 

Total. 

Povnds, 
1,000 
'      5, 000 

Per  sqaare 
inch. 

Elongation. 

Set. 

Bamarka. 

Potinds. 
2, 000 
10,000 
20, 000 
30,000 
40,000 
42,000 
44,000 
45,000 
40,000 
47,000 
48,000 
50,000 
52,000 
54,000 
STlOOO 

Inch. 

.0014 
.0032 
.0051 
.0070 
.0075 
.0078 
.0080 
.0088 
0106 
.0133 
.0-206 
.03 
.05 
.12 
.18 
.26 

Inck, 
0. 

Initial  load. 

10,  000 

Es  96,820,000  Ibe.  between  5,000  and 

15, 000 

20,000 

1    21,000 

-.0001 

'    22, 000 

1    22,500 
,    23,000 

m^tiA  limit. 

23,500 

24,  000 

25,000 
26,000 

.cm 

27.000 

2X,000 

20,  UOO             58. 000 

30, 000 

60,  000 
61.180 
83,040 
.0 

30, 590 

2H,  400 
0 

At  time  of  fraetare. 

.49 

=  9.8  per  cent. 

Fractured  ".40  from  neck.    Appearance,  fibrous,  trace  of  gra 
Local  contraction  extends  to  the  neck,  and  ''.80  from  fracto 
Diameter  at  fracture,  ''.66.     Area,  .2(42  square  inch.     Goi 
3 J. 6  per  cent. 
Elongation  of  inch  sections,  '^26•,  ".07,  ".06,  ".05,  ".05. 


r 


Tssrs  OF  moN,  steel,  and  othkh  materials. 
Wrought  iron  A, 
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.    r}mmet«r/^71»S, 

'    Sectionsil  ai-ea,  .5^>  squiim  iuch. 

Esttmat^il  teroi>f*r3iture,  308^  Fahr. 
(Tuiigeti  length,  5''- 


Af-plWiiwI-w 

In  j^na^:? 

d  lenptTi. 

Sf!. 

IlfltUtLTkA. 

TolrL 

Blt«mntioo. 

LOW 

2.  WW 
10,  WtQ 

K«Ot» 
30V«wO 
SC.OOU 

.00i3 
-0071 

InltlAllQlld. 
KtMiUclhnli* 

Thpitii. 

Tdimilfl  «tf  QUfftfa. 
=  B.2  per  mhU 

K«uo 

ri«» 

^t;4« 

??,«iO           51900 

.0197 

IKMO            5A.H10                 .0S44 

91,000           %  000                .0074 

^.m       m\<^)0           .OJJSs 

31  tio   1      01  CHi»             .  isas 

X^trffl           OVOOO                .  17S4 

£i««o  j      na^oiio             ,2iU 

aSto   1      #14(W                3201 

0               a                -U 

_.     _ 

Prsctareil  '^65  from  ueck.  Appearance,  tlbrous ;  uo  change  in  color. 
Surfsiceof  «t<*ni  stniw  color. 

b)c.il  contraction  exteucLs  to  the  neck^  ami  1'^00  from  the  fracture. 

Oiiimeter  -si  frjictore,  ",71,  Area,  .306  square  inch-  (lontni^tion, 
'.^^^  per  cent. 

EloDgation  of  inch  Bectioua,  ".03,  ''.OS,  '',05-  ",08,  ",20«. 


462  TESTS   OF   IBON,    STEEL,    AND   OTHER  MATEBIALg 

So.  1913. 

Wrought  iron  A. 
Diameter,  ".798. 
Sectional  area,  .50  square  iacli. 
Expansiou,  ''.0202  in  6  inches. 
.    Estimated  temperature,  570^  Fahr. 
Gauged  length,  5". 


Applied  loiidH. 

Id  xau;;ed  length. 

T"*"'-  ^'i^r" 

Elongation. 

Set. 

Bemarks. 

Pounds. 
1,000 
5,000 

Poundt. 
2,000 
10,000 
20, 000 
30,000 
40,000 
42,  GOO 
44,  COO 
40,  COO 
48. 000 
52,000 
5i.  (iOO 

Inch. 

0. 

.0034 
.0049 
.0074 
.0096 
.0102 
.0105 
.0115 
.0125 
.0182 
.0345 
.0533 
.0819 
.1106 
.1444 
.1953, 
.27 
.355 
.535 

Inch, 
0. 

Initial  load. 

J  0,000 

15,000 
20, 000 

21,000 

22,  OOl' 

Elabtio  limit. 

23,000 

24, 000 
20.  OUO 

27,000 

28,000     1   '    50,000 

29,OC0     1        58,000 
30,  000    1        60, 000 

31,(00     1        (iJ  000 

32, 000    1        64, 000 

33, 000             G6,  000 

31,000             68,000 

35, 000             70,  000 

Tcusil©  Btrenglli. 
At  time  of  fracture. 

;J4, 100     I        83, 7S0 

0        1              0 

.05 

— 13.0  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  fibrous,  da 
color.    Suriace  of  stem,  straw  color  with  purple  hue. 

Local  coiitractiou,  ".70  each  side  of  fracture. 

Diameter  at  fracture,  ''.72.  Area,  .407  square  inch.  Coi 
18.6  per  cent. 

Elongation  of  inch  sections,  ''.08,  ".15,  ".25»,  ".10,  ".08. 


TESTS    OF   IBON,    ST££L^    AND   OTHER  MATERIALS. 

No.  1915. 

Wrought  iron  A. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0250  in  6  inches. 
Estimated  temperature,  689^  Fahr. 
Oanged  length,  5". 
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Appli«^  InttdA. 

In  gauged  length. 

BemarlcB. 

T«>1.    ^ta-T" 

Elongation. 

Set. 

/Vttotb.  1    Poinds. 
1,000     '          2,  coo 
s.c>tao           in  AMI 

IndL 

0. 

.0031 
.0048 
.0078 
.0111 
.0121 
.0131 
.0145 
.0180 
.0304 
.0638 
.0874 
.1259 
.1780 
.2732 
.475 
.64 

Inch. 

IhitiAllaad. 
ElMtio  limit 

Tensile  strength. 
=  12.8  per  cent 

• 

U>,«ao 

30  9^ 

20  000 

30;000 
40,000 

St    900 

■^*»9           iI]oM 

sa^ooo         4(t.ooo 

^^OOO             48,000 
::3,4«0             50,000 
2flS.00O             52,000 
-97   (i^            54  200 

2Sf!,  690    '        •'^  <^Oil 

29  000 

58,000 

00,000 

62,000 

0 

^>   (40 

3Ut«0 

IFvactured  l".00from  neck.  Appearance,  fibrous  oblique;  dark-blue 
^-olor.    Surface  of  stem,  dark  bine  with  a  bronze  cast. 

Lotal  contraction,  1".00  each  side  of  fracture. 

Diameter  at  fracture,  ".71.  Area,  .396  square  inch.  Contraction, 
i  :^18  per  cent. 


Efon^non  of  inch  sections,  ".28»,  ".13,  ".10,  ".08,  ".05. 


/ 


464  TE5Tt?   OF    IKON,  8TKEL,  A5fl>   OHIF.R    MATEEIALS. 

No.  itiia 
Wrought  iron  A> 

Hectinual  area^  ,5u  Hf[uam  melt. 
Ex^miision,  "p0331  in  fi  incliBg. 
EBlimat^d  temperature,  889^  Falir* 
Gauged  length,  i)"* 


AptiUfidiuiMU. 

In  j|AU)£«)d  lengiti. 

TabiL 

Pftf»qtt»« 

Slougftlloii. 

s^ 

BfltttrlGi. 

1,1100 

^ooo. 
Hooo 

15^000 
H»<»0 
17,000 

2,000 

10,000 

mow 
ao,ooo 

S4  fiiM 

0. 

.0047 
.0071 

.am 

.0113 
.  0124 

.mm 

.  0E4O 
.  0170 

,04i5 
.0B13 

.41 

Initial  lo«d. 

t%ooo  ^      aiooo 
Rooo    .     •AB,mo 

1    20.000            4^.000 
'il,000            4'J,01)0 
23,000           44,000 

2ar«oo         40,000 
£4,000          4it,omi 
^.im          Sn,OiWl 
Sff.OOO            B'i,000 
23,700            6l,5dO 
0                0 

EljuijA  titiilL 

TeBaila«tiM«fh. 
AtttmeorikMtafQ, 

.7» 

Fnictureil  l'\00  frnm  neck.  Appeamnee^  fibrous.  Surface 
blai'-k, 

LiH/itl  (M)ntraetiotr,  ''.8  eacli  side  of  iraeture. 

Dhnneter  lit  fracture^  *\7ih  Artm,  ,385  Bqnare  inch*  Coiit 
23.(>  |)er  eent. 

Elongation  oC  inch  aectio»«,  ^a8»,  ",20,  'M,%  'MO^  ",08- 


TESTS  OP   IRON,    STEEL,    AND   OTHER    MATERIALS. 
No.  1917, 

Wrought  iron  A. 

Diameter,  ".798. 
Sectional  area,  .50  square  iuch. 
£x|>ao8ion,  ".0 172  in  6  inches. 
Estimat«'d  temperatare,  991^  Fahr. 
Gaag«;d  length,  5^'. 
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Jipplied  loads. 

In  ganged  length. 

Bmnarkal 

Total. 

1,«W 

•Feraquaxe 
inch. 

Slongntkm. 

Set 

2.000 
lAflflO 

Inch, 

Ob 

.0047 
.00^2 
.0U91 
.0103 
.0126 
.0143 
.0212 
.0428 
.0777 
.1460 
.30 

0. 

^tiallotd. 
Slaatio  limit 

At  time  of  freetnxe. 

10,  tnJO     '          20.  000 
II  000               22  OOO 

lL\<yiO     1          24.000 

i-^  ono            20. 000 

14.000     1          28.000 

I.\000               30.000 
l^OOO               32.000 
IT.  000               34,000 

tg,m10                  aiL  000 

iri  S'O 

37.  1« 

45,910 

o 

1'^  TOO 

t> 

.05 

=  19.0  per  cent. 

Fractared  2". 75  from  neck.  Appearance,  fibrous.  Surfaces  of  fracture 
ml  steiDy  blue  black. 

ixM-al  contraction,  V\S  each  side  of  fracture. 

niameter  at  fracture,  ^^66.  Area,  .342  square  inch.  Contraction, 
l.O  per  cent. 

Elongation  of  inch  sections,  ''.05,  'M3,  '^.42*,  ''.28,  ''.07, 

H.  Ex.  45 30 


466  TESTS    OF   IRON,  STEEL,  AKD    OTHER    MATERIALS. 

No.  1914. 

Wrought  iron  A. 
Diameter,  ''.798. 
Sectional  area,  .50  squure  inch. 
Expansion,  ''.0442  in  0  inches* 
Estimated  temperature,  1164°  Fahr. 
Ganged  length,  5". 

Applied  loads. 
Total 


Pound*. 
1.000 
2,000 
3, 000 
4.000 
5,000 
6.000 
7,000 
8.000 
9.000 
10,000 

10, 420 

10.200 
0 


Per  BQoare 


Bqafl 
inch. 


Pounds. 
2,000 
4,000 
6.000 
8,000 
10.000 
12.000 
14,000 
18.000 
18,000 
20.000 

20. 840  j 

31.680 


ElongatloD. 

a«t. 

Ecmiirk*, 

Inch 

0. 

'          .0016 

Inch. 
0. 

Imtiallwad. 

.00:i5 
.0049 
.0071 
.  OOSil 
.OIH 
.0147 
.0238 
.0534 
.1446 

Elastic  UiQil. 

TenHi]«  streuirth. 

.20 

At  tLiuaof  fractnre. 

.97 

— 19.4  per  esnt. 

"" 

Fractured  2".8  from  ne<ik.     Appearance,  librouB ;  surface  of 

and  stem,  blue  black. 
Local  contraction,  ^",00  each  side  of  fracture- 
Diameter  at  fracture,  ".64.     Area,  .322  sqaare  inch. 

35.6  per  cent 
Elongation  of  inch  sections,  ".07,  ".27,  ".48*,  ".13,  ".02. 


Ooii 


^i^^ 


TESTS  OF  IKON,  STEEL,  AND  OTHER  MATEKIALS. 

No.  1918. 

Wrought  iron,  A. 
Diameter,  ''.798. 
iSectiooal  area,  .50  square  inch. 
ExpansioD,  ^^050G  iu  0  inches. 
Estimated  temperature,  1322^  Fahr. 
Gauged  length,  5'\ 


467 


T«-^  .^"iSS*" 

Elongation. 

a  length. 
Set. 

Bem«r]u. 

1,  OHO                 2.  000 
1.50O                  3,000 

0. 

.0016 

.0088 

.0044 

.005S 

.0070 

,          .0088 

.0104 

.0130 

.  0167 

.0247 

'          .0383 

1          .0687 

1          .1276 

.32 

Inch. 
0. 

InitiAlloBd. 

ElMtio  limit 

Tensile  strength. 

Observation  while  load  was  fklling. 

=  18.4  per  cent. 

•J,9G9                 4,000 

2  Sm     •            5,000 

2,000                 0,000 

3  509     1             7,  bOO 

4.00O                   S^OOO 

4. 500     «             9  OOO 

5  COO     ,            10,  OOO 

.'u  500                11,  OtiO 

r:  aoo           1^  OOO 

&  'i40                13,  000 

7  000     '            14,  OOO 

T  *>70                14,  540 

T  i^m            .   ..--... 

A                                        O 

.82 

Fractored  2'\70  from  neck.  Appearance,  fibroas.  Surtlaices  of  fract- 
>re  and  stem,  blae  black. 

Local  oootraction,  r^6  each  side  of  fractore. 

Diameter  at  fracture,  '^61.  Area,  .292  square  inch.  Contraction^ 
.IJJ  per  cent. 

Elongation  of  inch  sections,  ".03,  ''.26,  ".53*,  ".08,  ".02. 


468  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALi 

No.   1919. 

Wroti^ht  ironj  A. 

Diameter,  '<.794. 

Sectioual  area,  .495  square  inch. 
Expansion,  '^0605  in  6  inches. 
Estimated  temperature,  1568^  Fahr. 
Gauged  length,  5''. 


Applied  loads. 

la  gMiged  length. 

Total. 

Pounds. 
1,000 
1,500 
2,000 
2,500 
3, 000 
3,180 
0 

Per  sqaore 
incli. 

2,020 
3, 030 
4,040 
5.050 
6,060 
6,420 
0 

Elongatioii. 

Set 

Bflmarks. 

InbK 

0. 

.0032 
.0086 
.0209 
.0419 
.0928 
.60 

Inch. 
0. 

Initial  load. 

No  apparent  elastic  limit. 

Tensile  strength. 

=  12.0  per  oent. 

Fractured  2''.5  from  neck.  Appearance,  fibrous,  spongy 
cracks  in  vicinity  of  place  of  rupture.  Surfaces  of  fracture 
blue- black. 

Local  contraction,  1".4  each  side  of  fracture. 

Diameter  at  fracture,  ''.65.  Area,  .332  square  inch.  Cc 
32.9  per  cent. 

Elongation  of  inch  sections,  ''.01,  ".15,  ".38»,  ".04,  ".02. 


i# 


TESTS   OF    IKON,    STEEL,    AND   OTHER    MJlTERULS. 
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No.  1825. 
Wrought  iron^  MB^, 


I>iameter,  ".798. 
Sectioiial  area,  .50  sqaare  inch. 
Expansion,  '^0062  in  6  inches. 
Est  i  mated  temperatare,  190o  Fahr. 
(ranged  lengthy  5^'. 


Applied  l«ftdA. 

In  gmaged  length. 

Bemftrks. 

TotaJ- 

Pera<ra«re 

Set 

1,000 
20  OCtf 

rvunds. 
2,000 

20i.eoo 
22,000 

94,000 

20.000 

4S  MM 

Inch. 

0. 

.OOM 
.0028 
.0081 
.0036 

Inck, 
0. 

Initial  loftd. 
XUMtie  limit 

ThroVs. 

Tensile  strength. 
At  time  of  f raotore. 
=  17.2  per  cent 

11  000 

12  000 

13,000 

13;  400 

i2,ooe    1         2«w000J 

14,000     '           2«,000 
iVOuO                30  000 

df«IL 

.0147 

.0384 

.0425 

.0741 

.0935 

.1055 

.1308 

.1472 

.17 

.20 

.24 

.265 

.30 

.405 

.68 

I&OOO     1           32,000 

17  060     !           34,000 

;<ooo   ,        3«.ooo 

19,000                38,000  • 
^i  OGO                40, 000 

''I'OOO     1           42,000 

ti  000     '           44,  000 

23  000                40.000 

^4!  000                48,000 
;:$  «ti»                 50, 000 

^tS               51;  500 

J^JOO     i          «L^1M 

.86 

■ 

Fractured  '^90  from  neck.    Appearance,  fibrous. 
Local  contraction,  ''.9  each  side  of  fracture. 

Diameter  at  fracture,  ^^61.    Area,  .292  square  inch.    Contraction, 
IL6  per  ecnX- 
Eloogation  of  inch  sections,  ".07,  'MO,  ".16,  ".16,  ".38*. 


4X0 


TEbTi}   fJF   IRON,  KTKBL,  AND   OTHER  MATKBIiiLS. 


Wrought  ir^n^  MBs* 


Diarai-ter,  ''.7S>S, 
Secttoiml  area,  *50  «qtiare  mcli. 
Expansion,  '^0125  iii  6  inches* 
Estimated  teDiperature,  370*^  Falir* 
Oauged  Jeugth,  fi'^ 


In  jenuged  letii^. 

Twfcul 

Per  (iq-  are 

t^.fi«0 

,        20. 000 

22,MH) 

Ho*»o 

M,Oi»0 

as.  00*  J 
tso^oou 

:io,ooo 

^12,000 
M,000 

^00<» 
41K00<» 
411,000 
44,000 
40.  001) 
48,000 
50,000 
R5iOW^ 
50,0011 

m  (KM) 

EElotl^Jitiati. 

Sot. 

H/tmnffki. 

I.Qtio 

10,000 
11,000 
12.000 

lit.or)o 

13,000 

H.omi 

Ifi^OtHJ 
,     11.000 

17,flW 
IMvOflO 

mooo 

H  0(H) 
23,000 
2-4000 
24, 0<^ 
»S.00O 
M.OUO 
20,000 

;iii,  ooo 

Inch. 

.0030 
.0O»S 
.0011 

d  r«ii, 

-ojes 
.o2:i» 

.0300 
.0524 

.0fi7a 

.0770 
.0»0t 

jogs 

,1171 

vm 

IDOl 
.  1701 

.2111 

.■i30l 
.30.'j      , 

.515 
.045 
,7ft 

IfldL 

ft* 

iiiitiiaioid. 

BiMlfo  Uinlt. 

:iu.  40(1          ou.  800 

Ttll^lM*                       * 

:il.  OOIJ 
32,0110 

as,  300 

30,  (too 
0 

02,  im 
114,000 
CI,  000 
«7,t50 
0 

'S»       1 

^17-(Vpi't' t'flDt. 

Fractured   '.5*0  from  neck*    Appesranei^,  iitirous;  obltqae 
change  in  color*    Surface  of  Btern,  mottled  straw  color. 

Local  CK>ntni€tioD,  ^'.7  each  Kide  of  fiactiir(\ 

Diameter  at  fracture^  ".67,     AFsa^  *353  aqtiare  Inch*     Ooi 
29<4  per  cent. 

Elongation  of  inch  Bcctionsj  ".13^  "43,  ".14,  "40,  ",2a«. 


ZSTS   OF    lEON,    STEEL,    AND    OTUKR   MATKRIALS. 
No.  1824. 

Wrought  iron^  MB^, 
V  ".798. 

area,  .50  square  iucti. 
*D,  ",0200  ill  0  iucUes. 
d  teioperaturt^,  565^  Fahr, 
epgtbj  5". 
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In  gmnfed  l&ngtli. 


:^^«:-»  ia«,g«i«. 


1^000 
14  MO 
li^OOO 

ij,  WW 

IS,  iHiO 

10,  two 

J2,  000 
i4.  UOO 
{«.  ik)0 

l*K  000 

N.iHKy 

IS,  DOl> 

'J,  (."00 
>4.  Duo 

tJtOOO 

u^ooo 

U.  440 
0 


.IMffiT 

.DfrSfl 

OISA 
.<J2ff7 
.0387 
,0W2 

.  0870 

.1J43 

.175 

.225 

.25 

.2S5 

r.i$ 

.43* 
.51 


Set 


0. 


1.04 


KonmrkH. 


Inltiml  la«d. 


ElHttc  Umlt. 


TfiDBtlti  Siren  fctb. 
At  time  nf  fractarv, 
-    20.8  per  fiPTil. 


2'\7B  from  tieek.    Apiiearance,  fibrous ;  obliqne  55^ ;  dark- 

.     Snrface  of  st4;m,  light- blue  color. 

Taction,  "-7  each  side  of  fracture. 

at  fracture,  ^^.GH.    Ai'ea,  *30,1  square  inch.    Contraction, 

t. 

a  of  inch  sectious,  M4,  ".20,  ",35*,  ",18,  ",17. 


y    i' 


472       TBsre  op  moK»  steej.,  amj  oruEit  matbbiali» 

No,  1827, 

Wmuffkf  trow,  MBt, 

J>iaiuetLi,  '\7m. 
8i^*tiotial  area,  M  i^qimre  iucU. 
ExpunsuHi,  '^0:Ji)U  iti  0  iiicbe^t, 
EmiituiteU  teiu[mrature,  SIS^  Ffthr, 


A|ipli«rl]aiid». 

In  ffanged  leugtli. 

TirtAl. 

Per  lu^zjii^ 

E|ang»tlon. 

Set. 

K«aMirk& 

IK  WW 
fkm 
tm 

a  IK* 

13,  (KMJ 
15.  W- 

iQ.{joa 

J  7.  <lO<) 

SI.790 

14^000 

0 

lO.OOU 

12,  mi 

14,000 
IQ^UOO 

in,  mm 
iin,oo« 

^,  OtJU 
1>4.  0' 0 
'^.  ouo 

IV,  ouo 
;>o,  odft 

S2.(K)0 

:i4,  t>uo 
an,  (KJO 

40,  UOtt 
4^ti<H) 
43,  Sift 
4»,47a 

if 

.00341 
,0107 
0387 

.il74« 

UH 
,i:;74 

.2747 
.37$ 

Ov 

tfiltiAl  ItMd. 

E::;;:;::' 

EljHtia  limit. 

1  *  .  » 

TeniUevtfftDittu 
At  tlmftof  tftastofv. 

1.36 

=  27.0  |»ftr  t«ttt. 

Fractured  L*"J5  from  neck,     Appearanf3i5,  fibrous,     Stirftic 
and  Jhictiirf*,  bhit^  hlm'k  color. 

Local  cotitra45tioiJ,  '\9  each  a^ide  of  fractnr^p 

Diarneter  at  fraofiir«,  'M*0.     Area,  .283  square 
43,4  ptr  ceut 

Eloagaiiou  ot  iuoU  sections,  ".19,  ".52«,  ".40^  'Mt,  'MO, 


incljp      €^0 


'ESTS    OF    IRON,    STEEL,    ANO    OTHER    MATERIALS. 
:So.  1900. 

Wrought  iroUj  B. 

>r,  ".798. 

fcJ  area,  .50  square  inch, 
ature,  TQo  Fahr. 
lengtb,  5''. 
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loads. 

In  ganged  length. 

Renubrks. 

erMnaxe 
inch. 

Blongfttion. 

Set 

Pound*. 

2,000 

10  000 

Inch. 
0. 
.0013 
.0029 
.0032 
.0036 
.0030 
.0043 
.0047 

0. 

InitUlloftd. 
ElMtSoHmit 

Tengile  strength. 
At  time  of  ftaotaie. 
=34.0  percent 

20,000 
22.000 

24,000 
26,000 

28.000 

JO  UOO 

30.560 

Lofl 

30,000 
32,000 
84,000 

id  fell. 

.1127 
.1375- 
.1730 
.2136 
.266 
.336 
.425 
.536 
.78 
L04 
1.32 

36,000 

38,000 

iO,000 
42,000 
44,000 
46,000 
47,000 
47  140 

83,410 
0 

1.70 

!d  3'*  from  the  neck.    Appearance,  fibrous. 

otraction,  1"  each  side  of  fracture. 

r  at  fracture,  ''.54.    Area,  .229  square  inch.    Contraction,  54.2 

ion  of  inch  sections,  ''.23,  ".36,  ".62»,  ".28,  ".22. 


!V  I     : 


H        i' 


174  TE6TH   UF   IKOK,    HTKKL,    AND    OTHEK    MA TERUU. 

Wroit4fht  iron^  B. 

8ectioTial  Avmi,  .50  square  inch. 
Expaiii:^ion,  ".0044  iuO  int!be8. 
Ei^tiiJiated  k>Djperature,  179°  Pahr. 
Ganged  kogth,  5". 


^ppiiiit  laiidR. 


Toml. 


II,  300 


In  jcmiied  Imtf^tli, 


Elongmtioii 


,0017 


Sfit. 


Inoh. 


m,  mil 

:(2,«(Ki 

.tmm 

n.CNKl 

H,00O 

,1^9 

L8,MHJ 

J«.000 

A7fiS 

11t,(HlU 

:^,(Mh» 

.32£9 

jSO.Oftft 

m,  tm 

.2T2T 

ai.  oott 

iXiKHt 

.  :»^r* 

:ri,wM> 

44,  (KH» 

.'M 

S:»,f!QO 

4G,  (Mifl 

,646      1 

23.flOO 

47,  20U 

hm 

CI 

0 

hn 

InftM ; 


Keuiu-kfl 


Ten4il**Niii*Ti)*Ui. 


Fra<?tiireil   l'^40  from  neck.    Appeamiiiie^  fibroas.     Mo  cli 
color. 

Ltxtal  ctintraf^tioti,  V\25  each  wkle  of  fr^tictnre. 
Diami^fer  at  fnicture,  '^58.    Area,  ,264  mpiare  inch.    Cou tract 
per  cent 

Eh>ngation  of  inch  seetfoDB,  'M7,  'M8,  'M8,  ''.38,  ".32«. 


>N,  STEEL,  ANli   OTIUJE    MATKRIAI.K 
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No.  1851*. 


''  area,  .50  sijiiare  incb. 
■d  teiiiperalure^  328^  Fahr* 


+ 


,      Id  ganged  l^agth. 


0. 


9«t. 


ImeK 

0. 


LMblfulL 


10,1100 


7^W 


.04*7 

.omit 

.1400 

.«0i7 

.47 
.SftS 

.87 


Ekfltie  timit. 


Tbrolwu 


Teii«il«  St  rf!Djftli . 
At  tliue  uf  £ru!tur«. 


ued  2"  from  the  neck.    ApiMmrance^  fibraufii  oblique  70°.    No 

u  color. 

P€>e traction,  *^M  eacli  side  of  fnictiire. 

at  fra^tnre,  '',*i3.    Area,  .312  square  in«b.    Coutractiou, 

^tiou  of  incli  aectians,  **M,  'M7.  '';23,  ".35%  '^22, 


^1 


4 


476         TESTS   OP'   IRON,    STEEL,    AND   OTJHLER   MATERIALS, 

Ko.  1850. 

Wrought  iron,  B. 
Diameter,  ''.798. 
Sectional  area,  .50  square  iuch. 
Expansion,  ".0075  in  6  inches. 
Estimated  temperature,  256^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Bamarkt. 

Foundt. 

1,000 

14.000 

13.000 
14,000 
15.000 
16,000 
17,  (KM) 
18.000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
24.800 
22,800 
0 

Poundt, 
2,000 
28,000 

U 

26.000 
28,000 
30.000 
3^000 
34,000 
36,000 
38,000 
40.000 
42,000 
44,000 
46,000 
48.000 
49,600 
84,160 
0 

Inch, 
0. 
.0089 

MdfeU. 

.0594 
.0620 
.0725 
.1050 
.1070 
.1273 
.13OT 
.1985 
.2202 
.2484 
.3164 
.4187 
.585 

Inch. 
0. 

Initial  load. 
KlMti«  limit. 

Xliroba. 

Tensile  strength. 
At  time  of  friKstnre. 

.88 

=  17.6  per  oent. 

Fractured  ".75  from  neck.  Appearance,  fibrous.  No  changi 
Local  contraction  extends  to  the  neck,  and  ".8  from  fractal 
Diameter  at  fracture,  '^61.    Area,  .292  square  inch.    Oo 
41.6  per  cent. 
Elongation  of  inch  sections,  ".09,  ".11,  ".14,  ".16,  ".38». 


lit 


STS  OP    IRON,    STEEL,    AND   OTHER   MATERIALS. 
^0.  1849. 

Wrought  irony  B. 

,  ".798. 

area,  .50  square  inch. 

9,  '^0120  in  6  inches. 

I  temperature,  367°  Fahr. 

mgth,  5''. 
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Ids. 

In  gftnged  leDgtb. 

Beniarkt. 

x.- 

EIongAtion. 

Set. 

mdt. 
2,000 
4.000 

Inch, 

0. 
.0021 
.0028 
.0028 

IfelL 

.0221 

.0378 

.0300 

.0407 

.0469 

.0500 

.0617 

.0720 

.0831 

.0070 

.1128 

.1270 

.1467 

.1657 

.2180 

.2530 

.2874 

.36 

.41 

.47 

.53 

.60 

Inch, 
0. 

Initial  kwd. 
EUstioUmit. 

Throb*. 

Tensile  strength. 
At  time  of  ftiotare. 
=  17.4  per  cent. 

6.000 
8^000 

Load 

5,000 
6,000 
7.000 
8,000 
0,000 

0  000 

i,000 
1  000 

6,000 

8,000 

0,000 
1  000 

4,000 

S,000 

S,000 

9  000 

2,000 

1,000 
1,000 
7  000 

^000 

'1,720 

1,160 

0 

.87 

'^80from  neck.    Appearance,  fibrous;  oblique  6(P;  sur- 
Eit  smooth.  No  change  in  color.    Surface  of  stem,  pale«straw 

ractiou  extends  to  the  neck  and  ^^9  from  fracture. 

at  fracture,  ^'.64.    Area,  .322  square  inch.    Gontraction, 

1  of  inch  sections,  'M2,  'M3,  'M6,  M6,  ^^S2: 


478  TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  1910. 
Wrought  tron,  B, 

Diameter,  ".798.    Sectional  area,  .50  sqnare  inch.    Expansion 
in  6  inches.    Estimated  temperature,  412^  Fahr.    Ganged  lengt 


Applied  loads. 


TotaL 


Pounds. 

1,000 

10,000 

11,000 

12,000 

13, 0(H) 

14.000 
15.000 
16. 000 
17.000 
18,000 


Per  sqaare 


qaa 
3h. 


incl 


Pounds. 

2,000 

20,000 

22,000 

24,000 

26,  000  j 

28,000 
30,000 
32,000 
34,000 
86,000 


In  gauf^ed  length. 


Elongation.!       Set. 


Bemarka. 


Ineh.      i 
0.            j 
. 0016    ; . 

Inch. 
0. 

.0020      

.0022    t 

.0027) 

.0385)   

.0502      

.0571      

,0770      

.0785     

.1017    1 

atinued. 
.11        ! 

Initial  load. 


Elastic  limit. 


=  2.2  per  cent. 


Elongation  of  inch  sections,  ''.02,  ".02,  ".02,  ".03,  ".02. 
Minimum  diameter,  ".79.    Area,  .490  sq.  in.    Contraction,  2.0 
Surface  of  stem,  bine,  shading  into  bronze  hue. 
Bested  40  hours ;  test  then  completed  at  temperature  of  70^  ] 
Gauged  length,  5".ll.    Mean  sectional  area,  .489  square  inch. 


Applied  loads. 

In  ganged  length. 

Remarka. 

Total. 

Per  square 
incli. 

Pounds. 

Elongation. 

Inches. 
0. 

.0015 
.0034 
.0053 
.0071 

Set. 

Pounds. 
1,000 
5,000 
10  000 

Ineh. 
0. 

Initial  load. 

isiooo 

20,000 
20,700 

19, 400 
20,000 
21,000 
22,000 
23,000 
24,000 
34,500 
25,000 
25,600 
c 

Blastic  limit. 

41,400 
42, 240 

Loa 

On  original  area. 
On  redaced  area. 

dfelL 

.0257 

.0556 

.0045 

.1370 

.18 

.26 

.30 

.37 

.40 

.84 

Tensile  strength. 
On  original  area. 
On  rernined  area. 

25, 820  <          51  670 

21,400 
0 

52,600 

86,000 

0 

At  time  of  firacture. 

1.35 

—  27.0  per  cent,  total  elongation. 

Fractured  2".75  from  the  neck.    Appearance,  fibrous;  color 
from  dark  to  light. 
Local  contraction,  1"  each  side  of  fracture. 
Diameter  at  fracture,  ".56.    Area,  .246  sq.  in.    Contraction,  50, 
Elongation  of  iuch  sectioos,  ".17,  ",36,  "47*,  ".20,  ".15, 


TTfTR    i\r    IKOV.    5^TF.EL,    AKD    OTllEH    MATEKlALfcJ. 

No,  1851. 

Wr&mjkt  <>oiij  il, 

t^.  'Mm. 

-rea^  •511  gqiiare  iuch- 

,  ",0101  in  tJ  iaelifs* 
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r4^*wik 


filoDg^ation. 


30,0*0 

nowo 

9.  (Ma 

mono 
mw» 

40VINW 
41,000 
IOL«00 

laovi 

S9,i>0cl 
S3.00fl 
&l»000 
S4,0«0 
5».0M 


lUgUlpn^   iHUfttl- 


SH. 


.0144 

ft::o5 

.0030 
.OTfiO 

.lOAO 
.1208 

,  m« 

.  I70& 
.2003 

.*£(m 
.72 


hm 


Kcrraarku, 


£i«4ao  limit. 


AtiLm0orfhK>itirQ, 
=  tl.0p*^Oftnti 


red  l"pGI)  fmm  neck.   AppeftmiirOi  (ibmua ;  oblique  jj5^;  broiisi© 

arfiice  tif  eU^m^  branze  color,  mottle*!- 

!Oii traction^  '^7  each  side  of  fmcturo. 

er  at  fracture,  ^^<xS,    Areti,  *31ll  square  iticli.     Contmctioii^ 

I  of  inch  sections,  ''A9,  ".41^,  'M9,  'M6,  'US, 


4' 


480  TESTS  OF   lEONj  STEEL,  AUD   OTOEE   MATE 

Wrought  iron^  B. 

Dicimetei  J '' J98, 
Sectioual  area,  .50  square  inch* 
Eximn«$ioi),  ^'MISS  in  6  locbeiS. 
Eatimuted  temperature,  523<^  Falir, 
Gauged  length,  5". 


Iii|(lniedl<Dfft^ 

ToteL 

Per  Boiutro 

BiMiKfttloa. 

Set. 

EemAfkB. 

UOOO 

a.000 

3,000 
4,0U0 
5,000 
0,000 
7,000 

«.ooo 

•.000 
10,0f>0 

11,000 

uooo 

I»,0O0 

liooo 

15.  OfKi 

ta,ooo 

17,000 

WS.0OO 

2.000 
*.00(t 
0.000 

«,ooo 
moo(^ 

liO^ 
J4,U00 

mmio 

ROCMI 
20,000 

KOOO 

30.000 
28,000 
30.000 
^2,000 

0. 

.0005 
.0013 
.0017 
.0019 
,OOS1 
.0041 

.oooa 

,0108 

.oLoa 

.023(» 
,0338 
.0460 
.03<tL 
.066S 

0, 

lyMatlofid. 

Eluilo  lintlb. 

HO,  000                li^ 

aioi 

,1212 
.1234 

,ia^ 

.  1250 
-im 
.JlfTl 

Aller  I  EDioutA 

A  f tor  2  m  inutoib 

After  3  mlliQIcw. 

Afl4ir  4  miaaiAi^ 

"'***"*"'■ 

A^'^rr  ':  —--TntUeu 

lit**. 

'i          .        iij-le*. 

AilltT  f<  FQIUIlMft- 

Af  ter  0  DitaatMk 

Afl'-wr  inmlnDtiiM. 

• 

0 

S*oonUoood. 
,13 

sl^poToeat* 

CODt] 


Elongation  of  ineh  sections,  ",02,  ".03,  ''M,  ".03,  ".oa 
Miniinum  diameter,  ".790,    Area,  AW  square  inch. 
2.0  per  centp 
Surface  of  stem,  bine,  shading  into  bronze  huc\ 
Kested  60  hours,  and  test  then  completed  at  temperartura  of  7t> 
Gaugeil  length,  5'M3. 
Mean  sectional  area^  .487  square  moha 


TESTS   OF   mONy  STEEL,  AND   OTHfiB  MATERIALS. 

No.  190d— Oontinned. 
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1  loads. 

In  gMxed  length. 

BenuKte. 

ioch. 

• 
Elongstion. 

Set 

PimndM. 

0. 

.0015 
.0034 

.0052 
.0070 
.0074 

Ineh. 
0. 

Initial  load. 

E=20,880,000  pounds  between  5,000  and  20.000 
ponnds. 

ElMtio  limit 
OnoTislnalaren. 

Tensile  strength. 
On  orieinsl  area. 

Attimeoffractare. 

=  25.0  per  cent  total  elongation. 

.0002 

44,000 

44,000 

Loa 

dfcJL 

.0206 

.0606 

.1085 

.1540 

.20 

.27 

.47 

.66 

58,600 

53,670 

87.060 

0 

1.25 

ed  v. 35  from  neck.    Appearance,  fibrous. 

>Dtraction,  V  each  side  of  fractnre. 

*i  at  fracture  "37.    Area,  .255  square  inch.    OontractioD, 

3Dt. 

ion  of  inch  sections,  '^35»,  ''M^  'M9,  'M8,  'M7. 
Ex.  45 31 


i 


■ 


< 


« 


482  TESTS   OF   IRON,  ST££L,  AND    OTHER   MATERIALS. 

1^0.  1906. 


Wrought  iron^  B. 


Diameter^  '^798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ^'.0194  in  6  inches. 
Estimated  temperature,  551^  Fahr. 
Gauged  length,  6". 


ApplifMl  loads. 

In  ganged  length. 

TotaL 

Per  square 

Elonffation. 

Set. 

Bemarka. 

Poundt. 

1,000 

2.000 

8,000 

4.000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,00(¥ 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

Poundt. 

2,000 

4.000 

6,000 

$000 

10,000 

12.000 

14,000 

16,000 

18,000 

20,000 

22,000 

24.000 

26,000 

28,000 

30,000 

82,000 

34.000 

36,000 

Jneh, 
0. 

.0009 
.0014 
.0018 
.0020 
.0032 
.0030 
.0064 
.0106 
.0166 
.0249 
.0347 
.0465 
.0581 
.0706 
.0844 
.0987 
.1168 
.1212 
.1229 
.1239 
.1246 
.1250 
.1256 
.1260 
.1264 
.1266 
.1260 

Inch. 
0. 

Initial  load. 

Elaatio  limit 

After  ]  minnte. 

After  2  minatea. 

After  8  minntea. 

A  fY^r  4  iniiiQtea- 

After  6  minatea. 

After  6  minatea. 

i 

After  7  minutes. 

After  8  minutes. 

After  9  minutes. 

After  10  minatea. 

0 

Hot  test  dj 

iaoontinaed. 
.13 

=2.6  per  cent. 

Elongation  of  inch  sections,  ''.02,  ''.03,  ".03,  ".03,  ".02. 
Minimum  diameter,  ".789.    Area,  .489  sqaare  inch.    Oontra 
per  cent. 
Surface  of  stem,  blue,  shading  into  bronze-blue  color. 
Bested  48  hours ;  test  then  completed  at  temperature  of  70^ 
Oauged  length,  5".13. 
Mean  sectional  area,  .487  square  inch. 


;8T8  OF   IBON,    STEEL,    AND    OTHER   MATERIALS.  483 

No.  1906— Continued. 


Mda. 

Ingftoce 

d  length. 
Set. 

Bemttka. 

BTtqaare 
iBeh. 

"toimd*. 

Inohsi. 
0. 

.0015 
.0033 

.8050 
.0081 
.0070 
.0073 

Inch. 

Inltblkwd. 

B= 28,710,000  ponnda  between  5.000  And  20,000 
pounds. 

Blaitio  limit. 
On  original  asea. 

Tensile  stxength. 

OnoriffinAlftroa. 

On  redaced  area. 

AttuDeorftactue. 

=26.0  per  cent,  total  eloDgatkm. 

43,800 

4A.560 
Lea 

dfelL 

.0836 

.0980 

.1140 

.15 

.22 

.82 

.38 

.51 

.74 



52,440 
53,820 
84.000 

0 

1.3U 

I  V'.5  fix)m  neck.    Appearance,  fibroas.  * 
itraction,  V  each  side  of  fractare. 
at  fractare,  '^58.    Area,  .264  square  inch.   Oontraction,  47.2 

m  of  inch  sections,  ''.27,  ''.46»,  ''.20,  ".20,  ".17. 


L 


484  TESTS   OF   lEON,    STEEL,    AND   OTHEE   MATERIALS. 

No.  1866. 

Wrought  iran^  B. 

Diameter, ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0211  in  6  inches. 
Estimated  temperatnie,  592^  Fahr. 
Gauged  length,  5". 


In  gMiged  length. 

Totia. 

PersqiUM 
inoh. 

Set. 

Benuffka. 

Poundt, 
1,600 

7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
16,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
26.000 
27.000 
27.600 
28.000 
28,600 
29,000 
29,260 
26,800 
0 

Powndt. 
2.000 
12,000 
14.000 
16,000 
18,000 
20,000 
22,000 
24.000 
26.000 
28,000 
80,000 
32.000 
3«.000 
36,000 
88.000 
40.000 
42,000 
44.000 
46,000 
48.000 
60.000 
62,000 
64.000 

68|000 
68,820 
83,770 

0. 

.0018 
.0024 
.0047 
.0086 
.0145 
.0218 
.0308 
.0418 
.0528 
.0649 
.0788 
.0916 
.1087 
.1261 
.1439 
.1656 
.1888 
.2168 
•    .2476 
.29 
.835 
.89 
.42 
.49 
.55 
.67 
.80 

0. 

InitUJloiid. 

ElMtlclimit 

Tensile  strengUi. 

At  lime  of  frnotore. 

L17 

s=  28.4  per  cent. 

Fractured  1".76  from  neck.  Appearance,  fibrous ;  oblique  i 
bronze  color.    Surface  of  stem,  blue  black. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".62.  Area,  .302  square  inch.  Co 
39.6  per  cent. 

Elongation  of  inch  sections,  ".20,  ".44*,  ".20,  'M8,  ".16. 


*E8T8   OF  IHONy    STEEL,    AND   OTHER  MATERIALS. 
No.  1903. 


485 


er,  ''.798. 


Wrought  ir<mj  B. 


ri  area,  .50  square  inch. 
ioD,  ''.0238  in  6  inches. 
>ed  temperature,  659^  Fahr. 
length,  6". 


IkMda. 

In  ganged  length. 

Remarks. 

Perequre 
Iseh. 

Elongation. 

Set 

P<miMb. 
2.000 
4.000 

Inch, 
0. 
.0008 

.0018 
.0019 
.0019 
.0020 
.0080 
.0080 
.0042 
.0048 
.0088 
.0075 
.0119 
.0127 
.0185 
.0193 
.0272 
.0284 
.0877 
.0394 
.0409 
.0523 
.0039 
.0867 
.0772 
.0809 
.0928 
.0972 
.1097 
.1161 
.1275 
.1352 
.1501 
.1581 
.1767 
.1847 
.1084 
.2159 
.2848 
.2508 

Ineh. 
0. 

Initial  load. 

After  1  minate. 

Dow 

Slastio  limit. 
Alter  Iminnte. 

Do. 

Do. 

Dow 

Do. 

Do. 

Dow 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

=r6.2poroent. 

• 

8,000 

8,000 
19,008 

12,080 

14,000 

18,000 

18»000 

2^000 

22,000 

24,000 

28,000 

28,000 

80,000 

32,809 

34,000 

88,000 

88,000 

40,080 

42,000 

44,000 

aottwIdJi 
0 

leontiniied. 
.28 



ion  of  inch  sections,  ".06,  ".06,  ".05,  ".05,  ".05. 

m  diameter,  ".779.    Area,  .477  square  inch.    Contraction,  4.6 

of  stein,  dark  bine,  shading  into  brown  hue. 

]5  hoars ;  test  then  completed  at  temperature  of  70^  Fahr. 

length,  5".26. 

eti<mal  area,  .475  square  inch. 


\ 


^ 


J 


48G  TEHTS   OP    moK,    8TBEL»    A\J>   OTHER   MATEKUIA 


In  gmug^  leugtliu 

Totki. 

bell. 

EloD^tlon. 

Set. 

Baa»^ 

Pki!t»ili. 
1,000 

ikwo 
tOtOOg 

mooo 
mooo 

20.000 
31.  otio 
32,000 

2X000 

34,000 

^000 

ai^TOoi 

!^000 

3a,  WO 

27,000 
27.»0 

£7,»0o'  > 

38,d00 

P^ndi. 

Inch, 
0. 

.0014 
,0033 

.tion 
<ooe4 

.0071 

.0074 
.0077 

.ooet 

.008S 

/DM, 

Initio  lottd. 

E  ^tS,&50,000  pDimd«  betwwsQ  B.OOO  m&i 

D. 

"-' 

J51,760 
H2fl0 

filutfoUmll 
On  midmi  uoib 
On  i^dm^ed  sn^ 

dfblL 

,om 

.0210 

.03fia 

.1430 

*n 

.4« 

ToDBlte  fltrotigtb. 

6Si7«> 
S«,470 

At  tloie  af  f motiiT«» 

.06 

^  Vk§  per  ^nL  toUl  «loDg»tioD, 

Fractured  1^'  from  neck.  Appearance,  flbmas;  layers  of  met 
in  color  from  liglit  to  dark. 

Local  contraction,  1"  each  sftle  of  fi^actnre. 

Diameter  at  fracture, '',58,  Area,  ,!iG4  square  inch.  Coat 
47.2  i>er  cent. 

Elongation  of  iuch  sectious,  ''.43«y  ".18,  'M2j  ".12,  ".la 


-,    ^ 


TESTS   OP.  IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  1906. 

Wrought  irony  B. 

leter,  ".IW. 

Doal  area,  .50  square  inch. 
Afiion,  '^0239  iu  6  inches, 
lated  temperatare,  662^  Fahr. 
ed  length,  5'^ 
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^ 


liedloMU. 


Peraqnan 


EloDgation. 


PoilfMff. 

2,000 
4.000 
0.000 
8.000 
10,000 


12,000 
14.000 
10.000 


18,000 
20.000 
32,000 


24,000 


20.000 
28^000 
30,000 
32,000 
34,000 

ao;ooo 


In  ganged  length. 


IneK. 

0. 

.0007 
.0017 
.0018 
.0022 
.0025 
.0034 
.0058 
.0084 
.0002 
.0140 
.0214 
.0302 
.0317 
.0421 
.0441 
.0557 
.0687 
.0823 
.0072 
.1140 
.184/B 
.1424 
.1448 
.1464 
.1476 
.1484 
.1488 
.1496 
.1501 
.1506 
.1512 
.1516 
.1521 
.1526 
.1528 
.1533 


Hot  teat  diaoontlnaed. 

0    1    .15   I 


Set. 


Inch, 
0. 


Bamarka. 


Initial  load. 

After  1  mlnnta. 
ElaaUo  limit  (not  well 
After  1  minnte. 

Do. 
Da 


Do. 
After  2  mlnntes. 
After  3  minntea. 
After  4  minntea. 
After  6  minntea. 
After  0  minntea. 
After  7  minntea. 
After  8  minntea. 
After  0  minntea. 
After  10  minntea. 
After  11  minntea. 
After  12  minntea. 
After  18  minntea. 
After  14  minntea. 
After  16  minntea. 


=  3.0  per  oent. 


I 


\\\ 


ation  of  inch  sections,  ''.03,  ".03,  ''.03,  ".03,  ".03. 

lam   diameter,  ".786.    Area,  .485  square  inch.    Contraction, 

;€iit. 

36  of  stem,  bine-black  and  bronze  color. 

i  50  hours;  test  then  completed  at  temperature  of  70^  Fahr. 

3d  length,  5".15. 

sectional  area,  .485  square  inch. 


i    ^ 


£ 


488  TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1905 — Oontinued. 


In  gauged  length. 

ToUL 

inoL 

Elongation. 

Set 

Bemarka. 

Potmdc 
1.000 
6.000 
10,000 

16.000 
18,000 
20.000 
21.000 
22.000 

22.700 

21.300 
22.000 
23,000 
24,000 
26.000 
26.600 
20.000 

28, 810 1 

Poundt. 

0. 

.0016 
.0098 

.0051 
.0082 
.0070 
.8072 
.0077 

Inch. 
0. 

Initial  load. 

B=:28.M0,008  pounds  between  5.000  ai 
pounds. 

0. 

Klattic  Unit. 

46,400 
48.800 

Lm 

asassss 

dftU. 

.0840 

.0090 

.1870 

.19 

.27 

.88 

.47 

.72 

TensUe  strength. 
On  original  area. 
On  ledaoed  area. 

62,'820 
54.260 
88^870 
0 

Attimeofflraotnxe. 

L80 

Fractured  2"  from  neck.    Appearaace^  fibrous. 
Local  contraction,  1"  each  side  of  fracture. 
Diameter  at  fractare,  ^^57.    Area,  .255  square  inch. 
49.0  per  cent. 
Elongation  of  inch  sections,  'M5,  ''.22,  ".23,  ".52»,  ".IS. 


Oont 


E81B  OW    IRO%%  STEEL,    AND    OTFTKR    MATEEIALS. 
No.  1854. 
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Wrouffhi  trail,  B, 


A  area^  .50  sqaare  inob. 
OD,  ''.0248  ID  6  incbes. 
dd  tern  perat  ore,  GS4^  Fabr* 
length,  o'\ 


imdm. 

Sflmarkf, 

"toSr 

6«l. 

XlMftA. 

0. 

.0011 
,0030 
,0085 

.QSIO 
.0310 

.O6S0 
,000V 

.oiio 
.o«a 

.laot 

.  im 
.mo 
.zms 

.tm 

.HA 
.40 

.n 

Imk. 

0. 

Initl&l  ]o«a. 
ElaallQ  limiL 

Tensile  Sttftaeth. 
At  tlm«  of  fraciCiue, 
=^^.8  per  o(»it 

UKtW 

ssss 

H400 

&SS 

m^m 

M^oea 

mMo 

s«» 

411 IMM) 

f^OOD 

4ton> 

4«.«MI 

iaooo 

^U0(» 

Bi3;00fi 

SSooi 

mim 

»iS 

hU 

!'f 


d[  2".50  frora  Deck.    AppeardDcej  fibroas  |  obllqae  4§° ;  deep- 

Surface  of  stam,  blue  black. 
atractioD,  '^6aod  ",8  from  fracture. 
*  at  fi^43tare,  ".63.      Area^  .312  sqaare  inch.      Contractioti, 

m  of  incli  section^  'M9,  ",4CP,  ".36,  ".17,  ".12, 


490  TESTS   OF    mox,    HTKKL,    AND    OniKR   MATEKIA: 

Ko.  190L 

Wrought  irtm^  A 
Diaraetor,  "J98* 
Sectioaal  area,  -50  sQuare  inch. 
Expausion,  '^0265  in  0  inches. 
Estimated  t€;uip6rtitiire^  726^^  Fahr, 
Ganged  ieugtlit  5'\ 


At>pl!i»d]a«ai. 

In  niitiged  limg^ 

TntAl. 

FerMuan 

Stoagattan. 

Set. 

Seutflfl^i. 

Ftmn4s. 

1,00U 

aiooo 

BvOOO 

iooo 

Si  000 
0,000 
7,u00 

e,ooo 

0,000 
lOJXfO 
11,000 
12,000 
13,000 
14.000 
15^000 
1ft.  000 
17,000 
13,000 
It,  000 
80,000 
21,000 
22.«00 
21,000 
21,000 
S4.S80 
34,000 

pound*. 

2.OO0 
4,000 
0,000 
S,000 
10,000 

ia.ooo 

14,000 
10.000 
18,000 
IJO.OOO 
2-4  OOO 
24»O0O 

3a,ooo 

2H.O0O 
30,000 
32,000 
34,000 
36.000 

ua.ooo 

40,000 
4S.000 
44,000 
40vOQO 
4»,  OOO 
4a,Q«0 

Tnek. 

0. 
.0010 
,0010 
.0023 
.00^ 
.0043 
.0056 
.0098 
,0147 
.02^ 
.0.124 
,0447 
.0664 
,0749 
,0028 

ai43 

.1463 

.1773 

.2072 

.2433 

.3717 

.355 

.45 

tnck. 
0, 

iDltlAlkttd* 

£lA«ti«  UmlL 

"lii"!^' 

0 

,U 

^Wipetti^U 

Elongatiou  of  inch  sections,  ".24,  ^'.14,  'MO,  ''M,  ".07* 
MinimUQ]  diameter  "JO.    Area,  *38o  square  Joch*    Oootn 
per  cent 
Borface  of  stem,  blue  black  witli  purple  cast. 
Test  completed  after  5  days'  rest,  at  temperatum  of  70^  ¥\ 


AppU^  loads. 

TouL 

PcrMuare 

£](ui£»tkiQ. 

S«t. 

RfflfffcWFkti 

S7,«Oo| 

mm 

0 

Pound;*. 

/IMA. 

Inch. 

£]»«tLc  tiinlt. 

{^,000 
71,130 

Qa  iiriMiiiil  vrts. 
On  reduced  it<«m 

............ 

On  orl^oftl  »r»L 

W,:SOO 

72,990 

0 

,•7 

^  li.4  p«r  oeDt.  total  fsloD^Lua^ 

Fractured  ".5  from  Deck  at  place  of  mlnliBiim  section  af 
teat  was  discon tinned.    Appearance,  flbroas* 

Lfocal  contraAition  extends  to  the  neck,  and  1''  from  f^mctni 

Diameter  at  fracture,  "JO.  Area,  .373  square  inch.  C< 
45.4  per  <;eut. 

Elongation  of  inch  sections,  ".iO*,  ".10,  ",13,  ".12,  ".10, 


8T8  OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  1856. 

Wrought  iron,  B. 

•,  ''.798. 

area,  .50  sqaare  inch, 
►n,  ''.0272  in  6  inches, 
d  temperatare,  743^  Fahr. 
engtb,  5''. 
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(Mds. 

In  gaaged  length. 

Eflnurk*, 

rsqiiAre 

Klitagatiaa 

SeL 

^000 
10,000 

IneheM, 
0. 

.0018 
.0031 
.0047 
.0J76 
.0181 
.0216 
.0324 

:SSI 

.0744 

.0904 

.1102 

.1306 

.1556 

.1920 

.2343 

.2956 

.406 

.60     I 

.58     l 

Inch. 
0. 

InitUdlotd. 

Tensile  strength. 
=  22.4  per  cent 

• 

12,000 
14,000 

16^000 
18,000 

10,000 

* 

22.000 

24,000 

26,000 

28,000 

30.000 

31,000 

stooo 

38.000 

38,000 

40,000 

42,000 



44^000 

44,700| 

tf  cooled  lo  TOO  Fahr. 
0                    1.12 



an  of  inch  sections,  'Ml,  ".20,  ".37,  ".2&,  ".15. 

I  diameter,  ".68.    Area,  .363  square  inch.    Contraction,  27.4 

■est  of  1  hoar  bar  again  placed  in  the  machine  tod  rupt- 

ninimum  sectional  area,  .363  sqnare  inch. 


oods. 

In  gsoged  length. 

BemarM. 

r  sqnare 
tech. 

Set. 

*mmds. 

Inehsi. 

Inch. 

Rapid  stretching  resnmed. 
Tensile  strength. 
On  original  area. 
On  redaced  area. 
At  time  of  fracture. 
=  29.0  per  cent. 

48,700 

67.160 

88,240 

^•o 

1.45 

1  2".75  from  neck.    Appearance,  fibrous, 
at  fhtctnre,  ".55.    Area,  J238  square  inch.    Gontraction, 
It. 
m  of  inch  sections,  ".11,  ".23,  ".60»,  ".36,  ".16. 


\< 


: 


% 


( 


t..  I 


4     li 


492  TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS 

No.  1853. 

Wrought  iron  B.^ 

Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0325  in  6  inches. 
Estimated  temperatnre,  804^  pahr. 
Gauged  length,  5". 


Applied  londa. 

IngMsedlengUi. 

Total 

'"^sr 

moDffMviL 

Set. 

Poundt. 
1,000 
6,000 
7,000 

l:SS! 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18, 000* 

19,000 

20,000 

20,180 

12,600 

PinimdM. 
2.000 
12.000 
14,000 
16,000 
18,000 
20.000 
22,000 
24,000 
26,000 
28.000 
80,000 
82,000 
84,000 
36,000 
88,000 
40,000 

40,860 

66,560 

Inckst. 
0. 

.0014 
.0027 
.0048 
.0102 
.0186 
.0284 
.0442 
.0504 
.0774 
.       .0965 
.1252 
.1602 
.2008 
.28 
.48 

Inch. 

IidtialloAd. 
KlMtio  limtt. 

• 

TeneileetieDgth. 
At  time  of  firaetiiz«. 

.725) 

L64 

=  80.8  per  oent 

Fractured  2".75  from  neck.  Appearance,  fibrous;  biue-b 
Surface  of  stem,  bronze  black. 

Local  contraction,  1".3  each  side  of  fracture. 

Diameter  at  fracture,  ".53.  Area,  .221  square  inch.  G 
55.8  per  cent. 

Elongation  of  inch  sections,  ".10,  ".19,  ".67*,  ".42,  ".16, 


BIS  OF   IRON,  STEEL,  AND   OTHEU   MATEEIALS. 

No.  1907. 
Wrought  iron^  B» 

area,  ^50  sqaare  incli. 
1,  ''.Cpa41  in  6  inches. 
L  tempfiratttrej  915^  Falir. 
ingtb,  5", 
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i  il 


Bd>. 

fi«nAck». 

^ar- 

SteBflHttoEl. 

Seft. 

IS 

0* 

.0000 
.0007 
.0013 
<0O]5 
.0010 

.0024 
.002« 

.mm 
,om 
.oooa 
.oo«t 
,ooss 

.0100 

.0157 
.0180 

.0304 

.im 

.0^ 
.0400 
.0434 

.(Hoa 

.0474 
.0400 

.051* 

.0064 
.0061 

.0605 
.0600 

om 

.0630 
.0660 

.0001 
.0074 
.0685 
.0606 

.  lyios 

-0720 
.0739 
.0743 
*0'749 

.mm 

.1US2 
.1443 

.i»a 

.245 

.S4 
.510 
.BOO 

0, 

After  1  minute. 

Do. 

Do, 

Do. 
£l»?t1o  Itmit 
AHeP  I  mlnntw. 

Do. 
Dti. 

Do, 

A  fter  a  minnt*fl. 

Afler  StnioTttea. 

AfLcr  4  tuiuaten* 

Artier  ^  mlimecB. 

Al1tT6mJiiiit«B. 

Aftir  7  rijlimtefc 

AOer  S  tJjliititM. 

Aftt^r  9  (ninutjeiu 

After  iM  iniDUti^ft. 

Alter  11  luindUMi. 

Aitmf  12  iTiLiiat««. 

Afeei'  la  mlDEites. 

After  U  XDbtit«a. 

Ail^rl&mlDDt^i. 

After  18  oiinntea.                                • 

Aft«r  17  mli}at«a. 

AlUr  18  wi  mates. 

Aftei-lDinlnnrw. 

AfEer  20  tniiiQt««. 

Ait4?r2l  lumatfw. 

After  22  iDJiiulti(». 

Aftar  ^.1  tnlnntM. 

Afti^rS4iQtiiatMt 

After  25  miAQtea. 

Aft  tlnkO  iirft»bttir«. 
^3D.8p«ro<mi. 

• 

# 

^m 

Km 

1%M 

izooo 

i4,on« 

is^im 

mono 

moio 

*'"*** 

............ 

*'***"*, 

.«.».** 

**  *** 

ao^oot 

moot 

•0,000 
»%090 

M^ooo 
an  000 

H^fOO 
S&.I90 

L.-.mr* 

i 

1.49 

1  at  middle  of  stem.    Appearance,  fibrouBi    Sarface  of  fract- 

111,  dark  blue. 

itHM^tioti,  1",5  eacb  side  of  fracture. 

'  at  fnictare,  *'M2,    Area,  ,212  square  inck.    ContractioHj 

It* 

m  of  inch  sections,  M4,  ",20,  "J5*,  ",23,  ".08, 


494  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALI 

Ko.  1904. 

Wrought  iran,  B. 

Diameter,  '^798. 
SeotioDal  ariBa,  .60  sqaare  inch. 
Expansion,  ^^03G1  in  6  inches. 
Estimated  temperature,  964^  Fahr. 
Ganged  length,  5'^ 


AppUedloAds. 

In  ganged  length. 

Total. 

PersqnAre 
inch. 

Elongation. 

Set 

Bamarka. 

Poundt. 

1,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

18,250 

13,400 

0 

.  Poundf. 
2.000 
10.000 
12.000. 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36.000 
36.500 
60.630 
0 

Ineh€9. 
0. 

.0014 
.0026 
.0034 
.0073 
.0135 
.0234 
.0342 
.0405 
.0662 
.0007 
.1162 
.1545 
.2213 
.3770 
.54 

Inch. 
0. 

• 
Initial  load. 

ICIiMitio  limit. 

Tensile  strength 
At  time  of  fracture. 

1.34 

=26.8  per  cent. 

Fractured  2".75  from  neck.    Appearance,  fibrous.    Surfa< 
nre  and  stem,  blue  black. 

Local  contraction,  V'.IZ  each  side  of  fracture. 

Diameter  at  fracture,  ''.53.     Area,  .221  square  inch. 
55.8  per  cent. 

Elongation  of  inch  sections,  'MO,  ".42,  ".61»,  ".16,  ".06. 


C< 


rS  OF   IRON,    STEEL)    AND   OTHEB   MATERIALS. 
No.  1857. 

Wrought  ironj  S. 

.798. 

ea,  .50  sqaare  inch. 
".0408  in  6  inches, 
einperature,  1079  ^  Fabr. 
?th,  5". 
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are 

In  ganged  length. 

Semarks. 

Elongation. 

Set 

DO 

Ifieh. 

0. 

-.0003 
.0001 
.0013 
.0024 
.0028 
.0040 
.0053 
.0073 
.0008 
.0246 
.0516 
.1247 
.1875 
.345 
.93 

Inch. 
0. 

Initial  load. 

ElMtio  limit. 

Tensile  strength. 
=18.6  pep  cent. 

10 

DO 

10 

M> 

H) 

M) 

im 

fW 

BO 

DO 

[M) 

no 

70  from  neck.    Appearance,  fibroas.    Sorface  of  fi*actare 
:  black  color, 
fracture,  ''Al.    Area,  .173  sqaare  inch.    Contraction, 

f  inch  sections,  ".Q5*j  ".12,  ".06,  ".05,  ".05. 


i|    il 


B8T8  OP  IBON,   STEfiL,   ASD  orHEK   MATEKIAL* 
Ho.  1902. 

Wrought  iVam,  A 

BiaiDeter,  '^.798. 
Sectional  area^  *50  aqaare  inch, 
Expaimion,  ^^0457  in  S  inches. 
Estimated  E^rnperatare,  1201^  Fabr. 
Gauged  lengthy  5". 


AppUodlMda. 

to  e«aged  ifiDglb, 

B«mu1CA. 

ToUL 

PeT«qiiKre 

ElougAllOQ. 

8«l. 

1,000 

a,  000 

i,000 

4000 
s,ooo 

fl,0OO 

7,Qm 

B»000 

%m 

4  0OO 
0,000 
i,DOO 
ID,4K)0 

ia,ooo 

14,000 

le,  im 

1«.7W 

0. 

.0012 

.0041 
.0094 
.02  ft? 
,0089 
.1703 
.4009 
ISO 

^'           1 

tofMftlbftd. 

* 

Tenstb  HtrcngllL 

Fractaretl  3".i'5  from  neck.  Appearance,  dbrous.  Smfafl 
ure  and  Htem  blue-black  color.  Surface  cracks  in  stem  oeai 
of  rupture. 

Local  contractiouj  3"  each  side  of  fracture. 

Diameter  at  fracture,  ".42.  Area,  .139  square  inch*  Oo 
72,3  per  cent. 

Elongation  of  inch  sections,  ".12,  ".42,  l",20»,  ".33,  ".13. 


^m^ 


s. 
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So.  1903. 


Wrought  irony  S* 

^ter,  "JW. 

nal  area,  ,50  sqnare  incb, 
ision,  ",a551  ill  6  iTiche». 
ated  temperatare,  1434*^  Fabr, 
nJ  length,  5". 


HllMda. 

In  gauged  length. 

Bentarkn. 

*^toS™ 

Elnn  Ration. 

Set. 

3;  MO 

JadkM. 
0. 

.0005 

f       .floia 

1          ,002i 

^          .0007 

.OOM 

.oil© 

.0080 
.1420 
.ISIS 
.S2S0 

*Stt80 
.390ft 

.3W0 

!«! 
.4A 

.« 

.57 
.61 

.71 
-70 
.82 
.BE 
.05 
1.0ft 
1.10 
1.20 
I.H 

JimA. 

Tnttiollud. 

Nd  Apparent  eiafltlo  limit. 

After  1  inloiit*. 

Do. 

TenalJe  fltrenjrth- 

After  1  ml&uie. 

After  2  miniitM. 

After  B  n»inttt«. 

After  4  minutea. 

After  5  minntea.                   * 

After  0  mlnntfm. 

After  7  minatea. 

A  fter  8  minxitea. 

After  0  miaatoa. 

AAer  10  mmutcfl. 

After  11  mlDQt&s. 

After  l2mlpDte*. 

After  13  m  Inn  tea. 

After  14  mmntea. 

After  15  mlmiteB. 

After  Ifi  mlnatea. 

After  17  a.iDotes. 

After  IS  111  In  ute«. 

After  19  mtnutea. 

AU^r-^  luinutea. 

After  21  minutea. 

After  23  m  inn  ten. 

ARer  23  m  in  ales. 

After  24  tninatea. 

AJler  24^  niinatea ;  bar  f^^ciu?«d. 

=  40.0p«ir  etnt. 

3^000 

i^DOO 

A^OOO 

^000 

'"" 

........     . 

0 

LOO 

red  3" .25  from  neck.     Appearance,  fibrous,  spougy.     Stirface 

re  and  stem,  bine  black. 

contraction,  2"  each  aid©  of  fractare. 

ter  at  fracture,  ".42.      Area,  ,139  square  inch.     Contraction, 

cent 

ttion  of  inch  sections,  'MO,  ",2S,  l'M2*,  ".29,  ".21. 

Ex.  45 32 
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No.  1858. 

Wrtmght  irouj  B. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Expansion,  '^0585  in  6  inches.  ' 

Estimated  temperature,  1518^  Fahr. 

Gauged  length,  5''. 


AppUed  loads. 

In  ganged  length. 

TotaL 

Perwraare 
inch. 

Elongation. 

Incku. 
0. 

.0014 
.0050 
.0155 
.0550 
.1110 
.1628 
.2012 
.2511 
.8140 

:S  } 

1.84 

Set. 

Bemarks. 

PaundM. 
1,000 
1,600 
2.000 
2,500 
8,000 
8,200 
3,300 
3,400 
3,500 
8,600 

8,700 

0 

P<nimdt. 
2,000 
8,000 
4,000 
5,000 
6,000 
6.400 
6.600 
6,800 
7,000 
7,200 

7, 400  J 

0 

Inch. 
0. 

Initial  load. 

No  elastic  limit  apparent 

Tensile  strongtlu 
=  36.8  per  cent. 

Fractured  3'^25  from  neck.  Appearance,  fibrous.  Snrfa 
ure  and  stem,  blue-black  color.  Beddish-brown  powder  o 
stem.    Eaised  a  scale. 

Diameter  at  fracture,  "J^l.  Area,  .108  square  inch.  C 
78.4  per  cent. 

Elongation  of  inch  sections,  ".05,  ".16, 1".08»,  '^38,  ".15. 


I'' 


No.  1832. 

Cast-iron. 

Temperature,  70°  Fahr. 

Tensile  strength,  17,190  pounds  =  34,380  pounds  per  squj 

Fractured  at  the  neck.    Appearance,  uniform  granular. 


''■--  .;-.,i* 


^o.  1833. 

Castiron. 

Temperature,  70^  Fahr. 

Tensile  strength,  13,280  pounds  =  26,560  pounds  per  squf 
Fractured  at  the  middle  of  the  stem  at  a  blow-hole  ".15  i 
Theblow  hole  was  in  sight  before  testing.    Appearance, 
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No.  1834. 

CMt-iran. 
itope,  70^  Fabr, 

HPeo^tb,  14,590  poaDds=29,180  poands  per  sqaare  inch, 
id  &t  neck.    Appearance,  gran  alar.    Fractured  at  blow-hole 
mt;  itiTisible  before  fracture. 

No.  1835. 

Cast-iron. 
lore,  lOO  Fabr, 

length.  14^030  poands=:28,060  pounds  per  square  inch, 
i  at  neck.    Appearance,  uniform  granular. 

No.  1828. 
Ccut-iran. 

n,  ".0063  in  6  inches. 

i  temperature,  247^  Fahr. 

rengtb,  13,060  pouuds=:26,120  pounds  per  square  inch. 

I  at  neck.     Appearance,  uniform  granular;  5  per  cent,  of 

irface  faint  straw  color. 

No.  1848. 
Ccut-iron. 

D,  ".0073  iu  6  inches. 

I  temperature,  276°  Fahr. 

renfjth^  H>,070  pounds=:32,140  pounds  per  square  inch. 

i  1".1U  from  reck.    Appearance,  uniform  granular. 

No.  1836. 
Oast-iron. 

n,  ",0074  in  6  inches. 

a  temperature,  278°  Fahr. 

trengtb,  16,470  pounds=32,940  pounds  per  square  inch. 

i  H"  from  iie<5k.   Appearance,  uniform  granular.    No  change 

f  stem,  straw  colored,  mottled. 


No.  1982. 
Cast-iron. 

n,  '^0076  in  6  inches. 

d  temperature,  283^  Fabr. 

trengtb,  14,980  pounds=29,960  pounds  per  square  inch. 

ice  of  fracture,  granular;  spot 'MO  diameter  near  the  cir- 

baritig  a  ^mriotb  surface.*    No  change  in  color. 

f  stem,  iBiut  i^traw  color. 


ii 
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No.  1842. 
Coat-iron, 

Expansion,  '^0390  in  6  inches. 
Estimated  temperature,  1166^  Fabr. 
Tensile  strength,  11,480  poand8=22,960  poaods  per  sqaai 
Fractured  ''A  from  neck.    Appearance,  uniform  granulai 
of  fracture  and  stem,  dark  blue. 

]^o.  1980. 
Cast'iron. 

Expansion,  '^0422  in  6  inches. 
Estimated  temperature,  1255^  Fabr. 
Tensile  strength,  11,220  pounds =22,440  pounds  per  squai 
Appearance  of  fracture,  uniform  granular.      Surface  of  f 
stem,  blue  black. 

]S^o.  1840. 
Cast-iron. 

Expansion,  ^^0475  in  6  inches. 

Estimated  temperature,  1404°  Fabr.  Stem  of  specimen  w 

Tensile  strength,  7,470  pounds=14,940  pounds  per  squan 

Fractured  at  middle  of  stem,  nearly  separating  in  tw< 

apart,  opening  fissures  in  surface  of  stem.    Tore  apart  grad 

pearance,  uniform  granular ;  black  with  tinge  of  blue.    Surf] 

blue. 

I^b.  1841. 
CtMt-iron. 

Expansion,  ^^0503  in  6  inches. 

Estimated  temperature,  1483°  Fahr. 

Tensile  strength,  5,640  pounds= 11,280  pounds  per  squan 

Fractured  "A  from  middle  of  stem,  and  nearly  separajiin^ 
".2  from  this  place.  Tore  apart  gradually,  opening  fissures 
face  of  stem.  Appearance,  uniform  granular;  black  tinged 
Surface  of  stem,  blue. 

No.  1846. 
CtMt-iron. 

Expansion,  '^0550  in  6  inches. 
Estimated  temperature,  161 5^  Fahr. 
Tensile  strength,  4,370  pounds=8,740  pounds  per  square 
Fractured  2'^2  from  neck.     Appearance,  uniform  grai 
blue  color.    Surface  of  stem,  blue. 

No.  1981. 

CiMt'iron. 

Expansion,  ^^0575  in  6  inches. 
Estimated  temperature,  1685^  Fahr. 
Tensile  strength,  4,910  pound8=9,820  pounds  per  square 
Appearance  of  fracture,  uniform  granular.     Surface  of  1 
stem,  dark  blue. 
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TEKPERATUBE  TESTS  07  WBOVOHT-IBOV  AHB  S 

Material  from  old  colamns  previously  tested  by  com 
Plates  from  wroaght-iron  box  colanm  No.  359.     B 
36.       . 

Farm  of  speoimmu 


T^ 
H 


-ur 


No.  1713. 


Sectional  area,  8".10x".30  =  2.43  aqnare  inches. 
Oanged  length,  30". 


AppUed  loads. 

In  gauged  length. 

Total. 

Per  AQ  aare 

Elongation. 

Set. 

Beniarl 

Founds. 

2,480 

12,160 

24,800 

26^450 

46,600 

60,750 

63.180 

6^610 

68,040 

70,470 

72,000 

75,880 

77,760 

80,100 

82,620 

85.050 

87.480 

80,010 

02.840 

04.770 

07,200 

00.630 

102,060 

104,400 

106,020 

100,850 

111,780 

114,210 

U6,640 

110,070 

121,500 

123,030 

126,360 

128,700 

130,800 

Poundi, 
1.000 
5^000 
10.000 
16.000 
20,000 
25,000 
26,000 
27,000 
20,000 
20,000 
80.000 
31.000 
32,000 
33,000 
34.000 
36.000 
36,000 
87.000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
63.000 
».«2. 

IndiM. 

0. 

.0063 
.OUO 
.0168 
.0217 
.0271 
.0288 
.0282 
.0304 
.0816 
.0880 
.0346 
.0355 
.0370 
.0386 
.0400 
.0420 
.0436 
.0457 
.0480 
.0508 
.0540 
.0585 
.0667 
.1106 
.26 
.83 
.46 
.57 
.76 
.90 

L02 

L21 

1.46 

1.60 

1.62 

Inek. 

0. 

.0000 
.0000 

0. 
0. 
0. 

Initial  load. 

.0001 

.0010 

Blaatio  limit  (not  well  defli 

.0070 

Tensile  Btrength. 
s6.1  percent. 

Fractured  S'M  from  neck.  Appearance,  granola 
fibroos  seamy*  40  per  cent.  The  metal  separated  fin 
section,  beginning  near  the  middle  of  the  width  of  thi 

Area  at  fractare,  S'^Ol  x  ".29  =  2.32  square  inches, 
per  cent. 

Elongation  of  5-inoh  sections,  ''.23,  ''.27,  ".24,  ".26, 
".23,  ".22,  ".22*,  ".32. 
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No.  1714. 

ional  area,  8'M4  x  '^305  =  2.48  sqaare  inches, 
ged  length,  3(K^ 


^pUed  loftds. 

In  gMiged  length. 

Benuika. 

I 

PerMiuffe 
inch. 

ElongfttUm. 

Set. 

80 
00 
DO 
DO 
DO 
DO 
DO 
RO 

Pouruft. 
1.000 
6,000 
10.000 
16,000 
20.000 
26,000 
80,000 
81,000 
82,000 

^.Z 

86^000 
88,000 
87,000 
88.000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
47,000 
48,000 
48.000 
60,000 
51,000 
62,000 
52.860 

JfMJkM. 

0. 

.0042 
.0005 
.0150 
.0208 
.0280 
.0820 
.0338 
.0848 
.0365 
.0380 
.0400 
.0428 
.0444 
.0470 
.0510 
.0585 
.0820 
.0055 
.1550 
.81 
.45 
.53 
.65 
.80 
.08 
L15 
1.40 

r.7o 

Inek. 

0. 

0. 

0. 

0. 

0. 

.0002 
.0006 

Initial  load. 
ElMtle  limit. 

Tensile  atrangth. 
a  8.6  per  cent 

fM) 

M 

?tl 

ft) 

.0024 

M) 

•0 

.0181 

m 

10 

N> 

W 

W 

V) 

U) 

m 

)0 

«> 

w 

N) 

1.98 

tared  lO'^S  from  the  neck.    Appearance,  granular,  70  per  cent. ; 
seams,  30  per  cent. 

k  at  fractore,  8'^02  x  ^^295  =  2.37  square  inches.    Contraction, 
cent. 

gation  of  5-inch  sections,  'M9,  ''.27,  ".28,  ".41*,  ".29,  ".31,  ".30, 
34,  ".31,  ".33,  "J28. 
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II 


QBSSBVATmm  OS  SOT  FLdTl 

If  a  1715. 
Firam  ndepUUe  €> 

SectioDal  ares^  S'Mi  x  "•SS  =  2.60  aqaare  inches 

neated  plate  nntil  the  expaasiou  in  length  of  5 
mated  temperature  being  618*^  Fahr*^  then  appli 
ponnds  =  20,000  poands  per  nqnare  Inch  and  sudd 
the  plate — a  spot  at  the  middle  of  its  width  and  lei 
piece  of  ice  to  the  anrface. 

ThiB  gudden  cooling  increased  the  stress  to  60^^ 
poQuds  i»er  square  inch. 

Ap:atn  heated  the  plate  till  it  was  barely  red  it 
applied  stress  of  20,000  pounds  per  square  inch  s 
plate  with  ice  as  before. 

This  increased  the  stress  to  65,000  pounds  =  25,0C 
iocb. 

Again  brought  up  to  barelj  red  heat  in  twilighl 
spots — and  now  tested  by  tension. 

Ruptured  under  137,200  pounds  =  52,690  pound.^ 

Wbile  the  plate  was  being  strained  the  gas  was  f 
pefature  consequently  felL  About  5  nunutes^  time 
dnehig  rupture. 

The  metal  exhibited  the  same  kind  of  behav^ior 
in  the  test  of  hot  barSf  in  respect  to  the  periodical  i 
under  stresses  between  the  elastic  limit  and  ten 
the  yielding  took  place  there  being  a  temporary  redu 

Fractured  at  neck.    Appearance,  fibrous. 

Area  at  fracture,  8".06  x  ".30  =  2.42  square  inch< 
per  cenL 

Elongation  after  fracture,  2".40  in  60^'  =  4.1  per 

Elongation  of  5-incli  sections,  "J0»,  ".15,  ".17, ' 
''^1,  ",18,  ".10,  'M8,  ".2L 


II 
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From  Hde  plate  0. 
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ional  area.  8^M4  x  '^318  =  2.59  square  inches, 
iged  length,  30'^ 


n»ued 


Persanara 
inoiL 


Elongiiti^. 


In  fluffed  leofrUi. 


Set. 


Tempera* 
tore. 


Remarks. 


it. 

Poundt, 

90 

1,000 

00 

20,000 

00 

1.000 

00 

20,000 

90 

1,000 

Inch, 
0. 
.0205 


Inch. 
0. 


Deg.  Fahr. 
05 


.0206 


0. 


Initial  load. 
Es  27,805,000. 


Plate  heated.    Expansion  ".1480  in  80^'.    Estimated  temperatore,  800  Fahr. 


iW 

DO 

1.000 
20,000 

1.000 
90,000 

Hooo 

90.000 
1,000 

QL 

.0228 

.'0181*' 

'.iiii" 

0. 

800 

M) 

—.0035 

IM 

no 

—.0078 

m 

BO 

-.0102 

Mean  difference,  ".02383 . 
^£=24,038,000. 


le  at  the  temperature  of  806^,  the  plate  was  loaded  with  51,800 
s= 20,000  pounds  per  square  inch  tension,  and  then  cooled  by 
ling  the  surface  with  water  at  temperature  of  60^. 
contractile  force  exerted  while  cooling  was  103,500  pounds  = 
pounds  per  square  inch,  and  caused  a  permanent  set  of  '^0675  in 


ipUedkwda. 


Peri 


raqoara 
iniOli. 


Elongatkm. 


In  ganged  length. 


Set. 


Tempera- 
ture. 


Remarks. 


PotMuZt. 

1,000 
90,000 

1,000 
20,000 

1,000 


'".*0883' 
■".'0889* 


Inch, 
.0075 


Dm.  Fahr . 
70 


.0080 


Mean  diilbrence,  ".0204  .*. 
^B  sabstantiuUy resumes  its  value 
when  oold  as  before  heating. 


heated.    Expansion  ".1060  in  80".  0875.    Estimated  temperature  889«  Fahr.    Loaded  with 

and  then  cooled  with  sprinlcler. 
Contractile  force  exerted  while  cool- 
ing. 


90,000 
41.700 

I  caused  an  additional  set  of  'MO,  a  total  of 'M675. 


,jbiL 


lillll 
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Ho.  1710— CoEtinaed. 
Third  hmi. 

ExpaDaioD,  ",  L680  iu  30MG75,    Temperftture,  90] 
Load  of  81,700  pouuds  -  30,000  poutida  per  sqiiar 
tlieu  cooled  with  a  sprinkler.    Coti tractile  force  ttx 
112,000  pouijtls  z=  43,240  pounds  per  square  inch. 

Upon  thu  application  of  water,  the  contractile  foi 
vauced  to  104,(JO0  poimds.  when  there  was  appamoi 
the  metal;  from  this  load  the  coutrat^tile  force ^low 
njaximum,  the  teraperatar©  of  the  plate  in  the  mea 
200O  Fahr, 

This  operation  increased  the  set  ".l770-^a  part  of 
by  tb©  stress  81,700  pcmnds  api^Ued  with  the  testi 
cooling  waa  begun.    Tli©  total  set  is  now  ''.3446, 

Fourth  Aeat 
Expansion,  'M620  in  30^^3445,    Temperatore,  mi 


Aprplied  k*d«. 


TaUl. 


LU^.I 


Per  fltiiuirQ 


Im  g«txfi«d  ttiBgth, 


Bbngfttkio.        Set 


JimA. 


/»mA. 


iMtd  applied  &Dd  tiien  i3< 

Th  b  operation  liicreu«d  the  ael ",  1413.    T h*  toUl  «et  £a  » 
Luultid  niiw  to  detormlne  tbo  modiiliu  of  ^*tfrii^lty, 

l,f»00 

1^000 

30,000 
2.  £00 


.0005 


Expansion,  '',1530  in  30^^4858.    Temperatare,  M^ 
Load  of  100,000  pounds  =^  38,610  pounds  per  squart 

then  cooled  with  snow,  commeocing  at  the  ends  and  c 

middle  of  the  length. 
Contmctile   force   exerted'  while  cooling,  116,(K1I 

pDunds  per  sqnare  itich. 
Set  increased  "4340-    Total  set  now  ",^108. 
Tensile  strength,  136,900  pounds  =  53,857  pounds  ] 
Fractured  cold,  location  of  fracture  at  the  neck.    A] 
Elongation  after  fracture,  3".92  in  60"  =  6,5  per  m 
EloDgatiouof  54nch  sections:  '^26,  ".31,  ^^31,  ".Si, " 
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Na  1717. 

From  side  plate  D, 

Sectional  area,  d'M2x. 298=2.42  sQaare  inches. 

rested  hot,  at  temperatare  estimated  abut  970o  to  1020o  Fahr. 

rensile  strength,  79,200  pomid8=32,730  ponnds  per  square  Inch. 

Practored  at  middle  of  stem.    The  heated  section  wa9  30^^  long  at  the 

ddle  of  the  stem. 

Appearance  of  fracture,  fibrous. 

Area  at  fhusture,  7^^91x^^28=2.21  square  inches. 

Oontraction,  8.7  per  cent. 

Elongation  of  Wnch  sections:  ''.00,  ''.00,  ".00,  ".02,  ".26,  ".34*,  ".28, 

^".03,  ".00,  ".00,  ".00. 


Fo.  1718. 

From  side  plate  0. 

Sectional  area,  8".14x  "^18=2.59  square  inches. 

rested  hot.    Expansion,  ".237  in  30".    Temperature,  1229o  Fahr. 

^pid  elongation  began  at  41,000  pounds=15,830  pounds  per  square 

h. 

tensile  strength,  45,100  pounds=17.410  pounds  per  square  inch. 

i'ractured  5"  from  middle  of  stem.    Appearance,  fibrous,  lamellar. 

3arated  first  at  the  middle  of  the  width  of  the  sheet. 

Lrea  at  fracture,  7".75x".27=2X)9  square  inches. 

'OD traction,  19.3  per  cent. 

illongation  of  5inch  sections:  ".00,  ".00,  ".05,  ".03,  ".47», ".16,  ".28, 

S,  ".07,  ".00,  ".00,  ".00. 


^teel  plate  from  steel  UUtioed  column. 

rhe  metal  had  been  loaded  ivith  25,360  pounds  per  square  inch  in  tlie 

\  of  Uie  latticed  column. 

issumed  co-efficient  ofexpansionj  .0000066. 

No.  1719. 

^tional  area,  7".07x "388=2.74  square  inches. 

Lcsted  hot.    Expansion,  ".2360  in  30".    Temperature,  1262o  Fahr. 

lapid  stretching  at  70,000  pounds=25,650  pounds  per  square  inch. 

tensile  strength,  83,700  pounds=30,550  pounds  per  square  inch. 

•factored  2"  from  middle  of  stem.    Tore  apart  from  one  edge. 

V^ppearance  of  fracture,  silky. 

Lreaat  fracture,  5".75x".12=.690  square  inch. 

]k>ntractionj  74.8  i>er  cent. 

Slongation  of  S-inch  sections:   '^00,  '^00,  '^00,  ".04,  ".26,  2".00», 

I,  ".05,  ".02,  ".06,  ".00,  ".00. 
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Steel  plate  from  same  column  as  No.  17 

No.  1720. 

Sectional  area,  7'M0,x'^386  =  2.74  square  inches. 
Ganged  length,  3(K^ 
Tested  hot. 


Applied  londs. 

Tempera* 
inra. 

TotiiL 

PersonsTB 
inch. 

Elongation. 

Set 

I^oundi. 

2,740 
68,600 

2,740 
68.500 

2,740 
68,500 

2  740 

2,740 

68.500 

2,746 

144.000 

Pcundi, 

1.060 
28.000 

1.000 
25,000 

1.000 
25.000 

1.000 

Heated. 

1.000 
28.000 

1,000 
52.650 

TndL 
0. 
.0261 

0. 

Deg.F^r. 

70 

Initial  load. 

-.0001 

.0250 

E— 28,800.0( 

+  .0001 

.0250 

.0001 

,  "1020  in  1 
0. 

Expanaioi 
.0488 

0".    Temperatare,  1039o  1 
ElMticlimil 

.0140 

Tensile  sire: 

Fractured  1"  from  middle  of  stem.  Separated  fii 
of  the  width. 

Appearance  of  fracture,  silky. 

Area  at  fracture,  6''.75»x'M6=.92  square  inch. 

Contraction,  66.4  per  cent. 

Elongation  of  6inch sections,  ''.04,  ''.03,  ''.07.  ".llj 
".18,  ".12,  ".11,  ",06,  ".06. 
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Steel  plate  from  same  column  as  No.  1719. 
No.  1721. 
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Sectional  area,  7'M3x  ".388=2  J7  s^jasre  Incbes, 
Gauged  length,  30^'. 


ApplJsd  IcMds^ 


TtiUL 


Pounds. 

2,770 
».400 

2,770 
55,400 

2,770 
55.400 

2,770 


2,770 
65,400 

2,770 
55.400 

2,  no 

5\400. 
2,770 


96^000 
2111000 
]M,000 


JPotmdt. 

l.OPO 
20.000 

1.000 
20,000 

1,000 
20,000 

1,000 


Is  g&ttged  length. 


Elons^mtioo- 


JncL 
0. 


.0201 
.'0202' 


Set. 


0. 


.0001 

.'oooi* 
.*oioi" 


Temper*- 


D0g.Fahr, 
70 


IniUalload. 
E^  28,300.000. 


Heated.    XxpMiiioii,  ".1820  in  80".    Temperatoxe,  737^  Fahr. 


1,000 
20,000 

1,000 
20.000 

1,000 
20.000 

1,000 


34,800 
78.700 


0. 
.0190 

0. 

087 

-%0040 

.0188 

—.0082 

.0198 

-.0112 

Mem diffbrenoee,". 0228.*.    S=: 
^     28,660,000. 


Again  heeted  to  About  700O  lUiE 


Bapid  stretohing. 
Tensile  ■trengtb. 
Load  at  time  of  rnptnie. 


Fractared  2"  from  middle  of  stem  ;  appearance,  silky. 

Area  at  fractare,  ^MOx  ".32=1.952  square  inches. 

Contraction.  29i^  per  cent. 

Elongation  of  6-inch  sections,  ".23,  ".23,  ".26,  ''.32,  "m  ".42, 1".61*, 

48,''^''^1,''48,'M6. 


I 


m 
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Steel  pUtte  from  mme  cofwrnn  a»  AV.  13 

No.  1722. 

SectioDal  area,  7".12x".380=«2.75  eqaans  iadiea. 
Gauged  length,  30". 
Tempemtiune,  70o  Fabr. 


ApfOJfldliMdt. 

iiii^iiivdkoffyk 

1 

TotmL 

PoTHtun 

inch. 

SlimgtttlinL 

*BvL 

man 

47M 

ia,t50 

%7,C0O 
41,350 

£0,000 
OS.  750 

Bt,5e« 

110,000 
!121,750 
114000 
114  ISO 
131. 0«0 
l»li,7S0 

ims5o 

1S4000 
184,750 

m,5oo 

140,250 

144000 
144  750 
144  500 
I     151.^50 
154,000 
154  750 
154  500 
104250 
155,000 
170,500 
170,000 
1SK600 
167,  C4W 
104  COO 
188;  000 
304500 

104  «00 
iiLsm 
194000 

1.000 

5,000 
10.000 
14000 

^000 

w,m 
as^ooo 
440D0 
41.000 
44000 
14000 
44000 
44000 
44000 
47,000 
4B,oog 
10,000 
64000 
51,0Qej 

5Z;000 
52,000 
54.000 
55,000 
54000 
57,000 
54000 
50,000 
00,000 

oe,ooo 
04000 

05,000 

04000 

70,000 

72^000 

74000 

74000    1 

74i00 

India. 
4 
.0047 

.0103 
.0153 

loNT 
.0851 
.0411 
.0194 
.OIM 
.0144 
.04flS 
.040& 
.0477 
,0IS7 

.o4g« 

.050S 

.OSOA 

.50 

.56 

-ei 

.00 
*71 
.71 
.83 
.07 

t.Ol 
1.14 

Lai 
Lm 

1.70 
2.00 

3;  35 
461 
470 

0. 

4 
4 
0, 
4 
4 
4 
.0001 

2=M,032,000. 

-- .**' 

"'lim* 

Sta^elimll. 

^--" 

'**' 

*""* 

T«i«jl«  jitrvnfftb. 

" n 

a"^*"?!^"**^"  S'/S'"*^  "*■  «""•    Appearance,  ail 
Area  at  fracture,  6".97x  ".26=1.49  sqaare  inch. 

Elongation  of  5  inch  aeotions,  ".46,  70".  "Sl  "«i  " 
".91,  ".74,  ".67,  ".67,  ".67.  '        '        * 


TESTS   OF  IBON|  STEBL^  AKD   OTHEE  MATERIAX8. 
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:}f&llE  TESTS  OF  COMMON  ROUND  BABE  IN  THE  CONDITION  TMMY 
CAME  FROM  THE  BOLLS. 

Ko,  2031. 

First  2- inch  ban 
Mark,  A« 

iieter,  2".(>2. 

:ii>Qal  area^  3.20  square  iDchea. 
(iaiiged  leogtli,  20*', 


Amtlled  Imd^. 

lu  gaagcd  1eoj£tb< 

Bttiauriti* 

fM4i 

EkmgatlaiL 

S«t. 

A,2Q0 
I^OOO 

n,ooo 

IfvOOO 
•4.000 

0T,aoo 

1.000 
A,  000 
10,000 
15,000 
20,000 
^1,000 
312,000 
23,000 
24,IH>0 
25,000 

m,tm 

37,000 
SIlOOO 

moco 

30,000 
81,000 

3^,000 

HOoo 

SSsOOO 

aOiOQO 

97,000 
88,000 

ao,ooo 

40,000 
41,000 
4^000 
43^000 
44,000 
4^000 
4«,0QO 
47,000 
4$,  000 
4fl]00 
0 

lfidl«f. 

0. 
.DOfltf 

.0000 
.0004 

.0126 

.01B5 

.0143 

.0163 

.01«0 

.0171 

,016a 

,  0213 

.0000 

.13 

.11 

.31 

.18 

.81 

.m 

>44 

*e3 
,io 

.77 

1.09 
1.30 
L88 
LAO 
1-70 
100 
2.48 

0, 
Oi 
0. 

—  .1)003 

—  .oooa 

Iiilti«11f»wL 
KlMtklimlL 

TeuUe  8tT«tipt)i. 
^li^3  per  cbDt. 

70^400 

la,  000 

meoQ 

»,000 

+  .0003 

N^400 

11800 

M,(]00 

tt.200 

102:400 

109^  000 

10^800 

n^ooo. 

IS|^408 

— ;r 

IH^ttO 

IKiOe 

I1I.0QO 

lataoo 

iai«oo 

m,oM 

uo.^ 

IHooO 

147,300 

)«f,iOO 

m.4oo 

1^4,100 

^ 

3.83 

Fractured  7",8  from  face  of  holder  jaws.    AppearaDf36,  dbrouis;  trace 

graiiDlatioD, 

Diameter  at  fraeture,  V^JIO,    Area,  3.27  square  inclies,    OoQtraetioti, 

1.1  per  cent, 

filoDgation  of  6  iacli  eecticinSj  1".68*,  ^',90,  '^07,  ".90,  ",80,  ".86, 


I 
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Ko-  2032. 

Mr§t  24neh  bar, 
Mark,  B, 
Diameter,  2".02. 

SSectioual  area,  3.20  nqaare  ioGbes. 
Gatigcd  leagthj  2(F^ 


AppUttdlnadi. 

InpHl«8dlillg^« 

Ti>l»L 

Per  BqttAr« 

ElOHglllJOIL 

3«t. 

B«B 

FmmtU. 
3,SQ0 
101.000 

s^ooo 

4^000 
ft4,0M» 

OT.SOO 
70.400 
73.000 
70.800 
£0.000 

«tA.flOO 
82,000 
90iOOO 

HOOO 
ftV,  L'OO 
101!.  400 
105,000 

IIS^OOO 

ij5vaoo 

l!«^400 

ut,  im 

ISHpOOO 

119,000 
131,  200 
134^400 
137,4100 
140,fiOO 
141,100 
0 

1,000 
5,000 
10,000 
16^000 

mooo 

21,000 

ZS,000 
23,000 
HOOO 
^,000 

3fV0l)O 
27,000 
£R,000 
£i,0O0 
30,000 

SO,  000 
11.000 
3?.  000 

nooo 
»^ooo 

»,000 
t7«000 
3«vO0O 
so,  000 
40,000 
41,000 
42^000 
43,000 
4i000 
44730 
0 

lfuA«f. 

0. 
,0030 
.0007 
.0100 
.V140 
,0100 
.0t70 
.OlfiO 

.oioa 

.02.'ia 

.04:30 

.UfiO 

.IB 

.34 

(iitrH,  lutluiu] 

.24 
.34 

,n 
*u 

.St 

.50 

.«? 

.70 

.84 

.•7 
1,12 
1.20 
1.47 
1.72 

Inch. 

*oioi*' 

.0010 

iMitM  Umd. 

ElADUotioklt 

«4. 

, ., 

:=0.l  per  cenL 

1.81       1 

itHpiri 


Fractured  8",5  from  face  of  hoider  jawa*  Appearai 
of  ^auolatiot]. 

Diaiiieter  at  fracture,  V\m.  Area,  2.24  square  incl 
30  per  cent, 

Bloagatioa  of  fi-iuch  Bections^  ",7T*,  ".43,  ".60,  ",46 


[^^^ 


TESTS   OF   IRON,  STEEL,  AND  OTHER    MATERIALS. 
No.  2033. 

First  2'inoh  bar. 

irk,C. 

ameter,  2". 02. 

ctioDal  area,  3.20  sqaare  inch. 

kQged  length,  2(y'. 
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III  giafced  length. 

Bem«rks. 

i»taL 

Per  mare 

Set. 

wndt. 

1.300 
1,000 

P9fmd$. 
1,000 
6.000 
10.000 
15,000 
20,000 
21,000 
22.000 
23,800 
24,000 
26,000 
28.000 
27,000 
28,008 
29.000 
80.000 
81,000 
32.000 
83,000 
84.000 
86,000 
88.000 
87.000 
38.000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
48,008 
48,190 

Jneku. 

0. 

.8029 
.0088 
.0100 
.0185 
.0142 
.0149 
.0168 
.0188 
.0177 
.0191 
.0233 
.1000 
.20 
.23 
.28 
.82 
.87 
.U 
.63 
.80 
.87 
.77 
.87 

1.00 

1.16 

L87 

1.65 

1.71 

^00 

2.47 

Inch, 
0. 

Initial  load. 
ElMUolimil 

Tensile  ■trength. 
=  13.0  per  cent. 

^000 

1.000 
1,000 

0. 

.200 

1,400 

AOO 

,800 
,000 

,200 

^400 

,600 

800 

,000 

200 

,400 

,800 

mo 

000 

208 

400 

600 

800 
000 

200 

400 

808 

800 

000 

200 

800 

0 

2.78 

kctnred  20|''  &om  grips.    Appearance,  fibrous. 

kmeter  at  fraotare,  ^'1.79.    Aroa,  2.52  sqaare  inches.    Contraction, 

)er  cent. 

ngation  of  S-inch  sections,  ".60,  ''.63,  ''.63,  ".Ol*,  ".61,  ".61. 


i 


ii 


524  TESTS   OF  Ib6N|  steel,  and   other   MAI 

No.  2032. 

First  2'%neh  bar. 
Mark,  B. 
Diameter,  2^^02. 

Sectional  area,  3.20  square  inches. 
Ganged  length,  20^^ 


In  gMgad  length. 

TotaL 

Persoaare 

Set. 

Bemark 

Poundt. 
8,200 
16,000 
82,000 
481000 
64,000 
67,200 
70.400 
73,600 
76.800 
80,000 
83,200 
86,400 
89,600 
92,800 
96,000 

Bf 

96,000 
99,200 
102,400 
105,600 
108. 800 
112,000 
115,200 
118,400 
121.600 
124.800 
128.000 
131.200 
134,400 
187.600 
140,800 
148,100 
0 

Fotmdt. 
1,000 
5^000 
10,000 
16,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80.000 

IT  rested  391 

30,000 
81,000 
32,000 
83,000 
34,000 
85,000 
86,000 
87,000 
88,000 
89,000' 
40,000 
41,000 
42,000 
43.000 
44,000 
44,720 

Inehsi, 
0. 

.0030 
.0067 
.0106 
.0140 
.0160 
.0170 
.0180 
.0196 
.0285 
.0258 
.0480 
.1450 
.18 
.24 

lonxa,  vnlottd 

.24 

.24 

.24 

.34 

.45 

.51 

.66 

.67 

.76 

.84 

.97 
1.12 
1.26 
L47 
LTS 

Inch, 
0. 

InitUl  load. 

.0002 
.0010 

initio  limit 

ed. 

Tensile  itnogth. 
=s9.1p6ro«nt. 

LSI 

Fractured  8^^5  from  face  of  holder  jaws.  Appearand 
of  granulation. 

Diameter  at  fracture,  V^69.  Area» -2.24  square  inchf 
30  per  cent. 

Elongation  of  Wnch  sections,  ".77»,  ''.43,  ".50,  ".46, 


TESTS   OF   IRON,  STEEL,  AND  OTHER    MATERIALS. 
No.  2033. 

First  2'inoh  bar. 

Mark,  C. 

Diameter,  2". 02. 

Sectional  area,  3.20  sqaare  inch. 

Gaaged  length,  20^^ 
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Appliedloiida. 

In  gsaged  length. 

Bemnrks. 

TotiL 

Per  aqoftre 
ineb. 

EloDfention. 

Set. 

iViRldf. 

8.200 
16,000 
32.000 
48.000 
64,000 
67.200 
70.400 
73,600 
76.800 
86,000 
83.200 
86.400 
88.600 
92.800 
96,000 
99.200 
102.400 
105.000 
108.800 
112,000 
115.200 
118,400 
121,600 
124.800 
128.000 
131,200 
134,400 
137,000 
140.800 
144,060 
147,200 
147.800 

Pmmdt, 
1,000 
6.000 
10.000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80.000 
81,000 
32.000 
83,000 
84.000 
86,000 
86,000 
87.000 
38.000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
46,190 

Ineku. 

0. 

.6029 
.0066 
.0100 
.0185 
.0142 
.0140 
.0158 
.0168 
.0177 
.0191 
.0233 
.1000 
.20 
.23 
.26 
.82 
.87 
.U 
.63 
.60 
.67 
.77 
.87 

1.00 

1.15 

L87 

1.65 

1.71 

2.00 

2.47 

Ineh, 
0. 

Initial  load. 
SlasUolirail 

Teunileetrenislh. 
=  13.0  per  cent. 

0. 

2.78 

Fractured  20J"  fipom  grips.    Appearance,  fibrons. 
Diameter  at  firactare,  '^1.79.    Aroa,  2.52  sqaare  inches.    Contraction, 
21.2  per  cent 
Elongation  of  S-inch  sections,  ''.60,  ''.63,  "-63,  ".91»,  ".61,  ".61. 


T^^T  1 


I ,'  1 


I ; 


I  ; 


I   i 


i   '  ! 


_^ 


ilUu 


I     i 

<l 

r     ^ 
1 


4 


I'   J 


526  TESTS   OP  lEON,    STEEL,    AND   OTHER  M 

No.  2034 
„  8eeond24ne]kbar. 

iuaiFKSf  Ay 

Diameter,  ''2,02. 

Sectional  area,  3.20  sqaare  inches* 

Oauged  length,  20^'. 


Applied  \oadM, 

In  gaiiKed  length. 

Total. 

Per  MOWQ 
inch. 

Set 

Ben 

Pound$. 
3,200 
16,000 
32.000 
48.000 
64,000 
67.200 
70,400 
73.600 
76.800 
•   80.000 
83,200 
86.400 
89,600 
93,800 
96,000 
99.200 
102,400 
105,000 
108.800 
112,  000 
115,200 
118.400 
m.60O 
124.800 
128^000 
131,200 
134. 400 
137,  600 
140,800 
144,000 
147.  200 
149.400 

Poundt. 
1.000 
5,000 
10.000 
15.000 
20,  COO 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28.000 
29.000 
80,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
88,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
46.690      . 

JfidUt. 
0. 

.0038 
.0070 
.0107 
.0140 
.0153 
.0168 
.0171 
.0182 
.0199 
.0208 
.0217 
.0256 
.0460 

:U 

.35 

.41 

.48 

.58 

.66 

.75 

.85 

.96 
1.12 
1.81 
1.52 
1.76 
2.06 

Inch. 
0. 

Initiml  load. 

.0003 

ElMtio  limit 

........... 

=11.8  per  cent. 

0        1             0        1 

2.26 

1 

1 

Fractittod  1''  from  face  of  grips.    Appearance,  flbw 
Diameter  at  fractore,  1".79.  Area,  2.62  8q^a^  inc 
21.2  per  cent. 

Elongation  of  5-inoh  sections,  ".67,  ".66,  "J»7,  ".54, 


TESTS   OF   IRON,  STEEL,  AND    OTHBB   MATEBIALS. 

No.  2035. 

Second  2'ineh  bar. 
Mark,  B. 
Diameter,  2f'.02. 

Sectional  area,  3.20  square  inches. 
Oaaged  length,  W. 
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Tfi  ipiijijfl  lfiyi|^tht 

Bemarkft. 

TotaL 

Perwraiie 

Xbmgstkm. 

Set 

PvmkdM. 
8,200 

16^000 
32,000 
48,000 
64,000 
07,200 
1     70,400 
73,600 
76^800 
80,000 
83.200 
86.400 
80.000 
02.800 
96,000 
90.200 
102,400 
106,600 
108.800 
112,000 
115.200 
118.400 
121,000 
124,800 
128,000 
131,300 
134,400 

m.ooo 

140.  SCO 
144.000 
147,200 
150,400 
153,000 
156.340 
156,800 
158,100 
150.620 
0 

Pdwidf. 
1,000 
6,009 
10,009 
15,000 
39,009 
21,000 
83,000 
28,000 
24,000 
25.000 
26^009 
27,000 
28;  000 
29.900 
80^000 
81,000 
82,000 
88,000 
84,000 
86,000 
86,000 
87,009 
88,000 
89.009 
40,000 
41,000 
42,000 
48.000 
44,009 
46.000 
46,000 
47.000 
48,900 
48.860 
49,009 
49.410 

JfMUf. 

0. 

.0025 
.0072 
.0108 
.0148 
.0158 
.0166 
.0176 
.0186 
.0196 
.0210 
.9227 
.0248 
.0273 
.0900 
.16 
.18 
.84 
.29 
.84 
.41 
.49 
.66 
.66 
.73 
.84 
.96 
1.19 
1.26 
1.40 
1.66 
L90 
2.28 
2.75 
3.98 
8.23 

Jim*. 
0. 

IhitiiaiiMd. 

• 
XUitio  limit 

s20l6  p«r  oent 

.0008 

.0011 

4.11 

Fractured  IS^'from  grips.  Appearance,  fibrous,  90per  cent.;  grannlar, 
10  per  cent. 

Diameter  at  fracture,  1^^70.  Area,  2.27  square  inches.  Contraction, 
89.1  per  cent. 

Elongation  of  Sinch  sections,  ".97,  ''.92,  ''.95, 1".28»,  ".96, 1".01. 


I 
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528  TESTS   OF  IBOlTy    STEEL,    AXD  OTREB   It 

No.  2036. 

Second  2'inch  bar* 

Diameter,  ^^02. 

BectioQal  aroa^  3.20  square  iiieheB. 

Ganged  length,  20^^ 


A^pUvdloMd^ 

UgfU^ltOigtk. 

TcrUl. 

SUmgatifiEL 

Set. 

Eetfti 

Fmmd$. 

^200 
l^OOO 
33,000 
4a.O00 
S4,O00 
37,200 
70,400 

73»eoo 
w^eoo 

80,000 

aiaoo 

80^400 

eo,eoo 

93,600 

OfliOOO 
fO,30t 
101,400 
105t,000 

ioi,aoo 

112.000 
110^300 
lis,  400 
121, 000 

IHWO 
I2ft^0ixi 
i^],2oa 
1H400 
137,000 
1401800 
144,000 
147,200 
1A^400 
Ul,O00 
0 

1,000 
iiooo 

10,000 
lE^OOO 

20.000 
31,000 

a^ooo 
a.%000 

34,000 

2SvOCO 
20.000 
37.000 
2ft.  000 
20.000 

ao.ooo 

11.000 
33,000 
33,000 
34,  *W 
1^,000 
M^OOO 
37,000 
M,000 
3»«000 
40,000 
41,000 
49,000 
43^000 
41,000 
45^000 
40,000 
47,000 
47, 100 

0. 

.0031 

pOOOi 

,0105 

.0140 

.0148 

,0157 

.0109 

.0174 

.01i@ 

.01»7 

.  0:511 

.0^40 

.0600 

.10 

>31 

.14 

.38 

.34 

.43 

.49 

.67 

.Si 

.76 

.«7 

.07 

1.11 

I.H 

1.42 

1.71 

1,90 

2,38 

InlitollMd. 

XlMUoUn&lt, 

- - 

"  """— 

T«i»ile  ■tnaith. 
—  I5.0|»ropot. 

0 

3.40 

Fra*!tared  2"  from  gripB*    AppearaQoe,  fibrous. 
Diameter  at  fracttire^  l'<*8?,    Area^  2,75  square  incl 
14,1  per  ceut. 
Elongation  of  6*iuclr8ectione,".56,  "•02,  ".05,  "-57, 


TESTS   OF   IBONi    STEEL,    AND   OTHER   MATERIALS.  529 

No.  2037. 

Seoond  l^-tnci  bar. 
Mark,  A. 
Diameter,  1''.52. 

Sectional  area,  1.815  square  inches. 
Gauged  length,  20'^ 
Note. — ^The  flrist  ly  bar  was  used  for  material  for  endurance  tests. 


Apidied  loads. 

In  gMigad  length. 

Bemi^lct. 

TotaL 

Persmure 

Elongation. 

Set 

1,815 
0.075 
18,150 
?7,225 
36,800 
38.115 
30.080 
41,745 
43,560 
45.875 
47.198 
48,005 
50,820 
52.635 
54.450 
58,265 

Poundf. 
1,000 
5,000 
10,000 
INOOO 
20,000 
21,000 
22,000 
23,000 
24,006 
25,000 
•    26,600 
27,000 
28.000 
20.000 
30.000 
31,000 
32,000 
33,000 
34,006 
35,000 
36,000 
37,000 
38,000 

Sooo 

40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46.000 
47,000 
48,000 
40,000 
40.120 
0 

Inehs9, 

0. 

.0030 
.0067 
.0103 
.0142 
.0150 
.0158 
.0166 
.0178 
.0180 
.0100 
.0200 
.0210 
.0221 
.0234 
.0258 
.0277 
.25 
.80 
.35 
.43 
•      .60 
.57 
.67 
.75 
.85 

1.00 

1.14 

1.28 

1.47 

1.64 

2.00 

2.40 

8.45 

3.87 

3.85 

Jneh. 
0. 

Initiiaioiid. 
BlastlollBlt 

TimsUe  ttrength. 
=  10.8  per  cent. 

.0002 
.0002 

.0024 

58,U80 

50,805 
01,710 

1    61,526 
65,840 

67  155 

681970 
to!  785 

72.606 
74.415 

1    76.230 
78,015 
71^800 
8L675 

a;490 

•    85,805 
87,120 

iSiso 

1      ^ 

Fractured  22^'  firom  Sbm^  of  grips.    Appearance,  fibrous .  trace  of 
p:aDulation. 

Diameter  at  firacture,  V'M.    Area,  1.35  square  inches.    Oontraction, 
^.6  per  cent. 

Elongation  of  S-inch  sections,  ''.96,  ".97,  r'.07»,  ''.94,  ".87,  ."88. 
H.Ex.46- 34 


L 


it 


li 


I'M 


530  TESTS   OF  IBONy    STEEL,    AND   OTHER  Id 

No.  2038. 

Second  li  inch  bar. 
Mark,  £. 
Diameter,  1''.52. 

Sectional  area,  1.815  square  inches. 
Gkkuged  length,  2(K^ 


In  KMiged  length. 

Totid. 

Persqnan 

Blongation. 

Set. 

Bei 

P<nmdt. 
1,815 
8,075 
18,150 
37,225 
36,800 
88,  US 
39,930 
41,745 
43,560 
45,375 
47,190 
40.005 
60.820 
52,635 
54,450 
66,265 
58,080 
50,895 
61,710 
63,525 
65.840 
67,155 
68.070 
70.785 
72,600 
74,415 
76,280 
78,045 
79.860 
81.675 
63.400 
65,305 
87,120 
88,986 
89.940 
0 

PmmdM. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
3^000 
38,000 
34.000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
49.550 

Inehet. 

0. 

.0030 
.0065 
.0100 
.0186 
.0148 
.0151 
.0159 
.0167 
.0174 
.0188 
.0191 
.0200 
.0209 
.0219 
.0285 
.0249 
.0560 
.28 
.34 
.41 
.46 
.53 
.60 
.72 
.82 
.94 

1.05 

L17 

1.40 

1.63 

1.89 

2.25 

2.83 

4.00 

4.79 

Inch, 
0. 

Initial  loud. 

.'0062" 

■"* 



.0018 

ElMtioUntt. 

=23.9  per  cent. 

Fractnred  24/'  from  grips.    Appearance,  fibrons 
Diameter  at  fracture,  r^27.    Area,  1.27  square  i 
30.0  per  cent. 
Elongation  of  6-in6h  sections,  raO,  1M7,  l''.42« 


TESTS   OF   IBONy  STEEL,  AND   OTHER  MATERIALS. 
STo.  2039. 

Second  li-ineh  bar. 

Mark,0. 

Diameter,  ^^52. 

Sectional  area,  1.815  square  inches. 

Ganged  length,  2(y'. 
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IngMiged  length. 

Bamttks, 

ToteL 

Pertqnare 
inoh. 

S«t. 

PotmdB. 
1.816 
8,076 
18,150 
27.296 
88,800 
381116 
89^880 
41,746 
43,680 
45^876 
47.100 
49.006 
50,820 
52.835 
54,450 
58,285 
58,080 
58,886 
81,710 
83^526 
65^340 
87,165 
88,070 
70;  785 
72,800 
74,415 
78,230 

79.880 
81,875 
^480 
85.805 
87,120 
88,835 
90,750 
91.300 
0 

1,000 
6.000 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
28^000 
27,000 
28,000 
20,000 
80,000 
81,000 
8^000 
83,000 
84,000 
86,000 
96^000 
87,000 
88^000 
89^000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
48,000 
47,000 
48,000 
40,000 
60,000 
60,800 
0 

JnchM, 

0. 

.0027 
.0082 
.0000 
.0186 
.0148 
.0152 
.0168 
.0166 
.0179 
.0180 
.0100 
.0108 
.0200 
.0219 
.0288 
.0244 
.0282 
.20 
.88 
.80 
.44 
.61 
.68 
.87 
.77 
.87 

LOO 

L12 

1.80 

L60 

1.80 

2.11 

2L63 

8.82 

Inch. 
0. 

Initialloiid. 
SUMttoUmtl. 

TentUe  ttrength. 
=  24.0  per  cent. 

0. 

4.80 

r' 


,l 


Fractured  19^'  from  the  grips.  Appearance,  fibrous;  trace  of  grann- 
latioD. 

Diameter  at  firaotnre,  1"JZ7.  Area,  1.27  square  inches.  Contraction, 
30  per  cent. 

Elongation  of  5inch  sections,  '^94, 1'MS,  1".55»,  l'^07,  V'M,  ''.98. 


I 
I 
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532  TESTS   OF   IBON|    STEEL,   AND   OTHEB  MA' 

No.  2040. 

MrH  l-inc&  bar. 
Mark,  A. 
Diameter,  T'.Ol. 
Sectional  area.  .801  square  inch. 
Gauged  length,  20^'. 


Applied  loads. 

In  gaoged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Samarlc 

Founds, 
801 
4,006 
8,010 
12,015 
16,020 
20, 025 
24.030 
24,831 
25,632 
26,433 
27,234 
28.035 
28,836 
29,637 
30,438 
81,239 
82,040 
82,841 
83,642 
84,448 
85,244 
86.046 
86,846 
37,647 
88,448 
89,249 
40,060 
40.851 
41,652 

Pounds. 
1,000 
6.000 
10,000 
15,000 
20, 000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
0 

Inehss, 
0. 

.0029 
.0060 
.0095 
.0129 
.0162 
.0202 
.0210 
.0217 
.0225 
.0236 
.0247 
.0259 
.0279 
.0316 
.0950 
.18 
.21 
.26 
.82 
.40 

:S 

.65 
.73 
.86 
.03 
1.04 

Ineh. 
0. 

Initial  Uwd. 

0. 

.0002 

SlaatioUmll. 

Tmffile  ^rtrangih. 

L16 

=  5.8peroent. 

Fractured  in  grips.  Appearance,  fibrous,  60  per  cei 
per  cent. 

Diameter  at  fracture,  ''.93.  Area,  .679  square  incl 
15.2  per  cent. 

Elongation  of  5-inch  sections,  ".28,  ''.28,  ".28,  ".30,  " 


TESTS   OF   IRON,    STBEL,    AND   OTHER   MATERIALS. 

No.  2041. 

First  I'ineh  bar. 
Mark,  B. 
Diameter,  1".01. 
Sectional  area,  .801  square  inch. 
Ganged  length,  20". 
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Applied  lands. 

In  gMged  length. 

Remarks. 

Total. 

Peraoiure 

Set 

Pmmdt. 
801 
4,005 
^010 
18,015 
16,020 
20,026 
24.030 
24.831 
25.632 
26.483 
27,234 
28,085 
28,836 
281687 
90.438 
31.239 
32.040 
32,841 
33,648 
34,448 
35,244 
36,045 
36,846 

Founds, 
1,000 
5.000 
10.000 
15,000 
20.000 
8^000 
80.000 
81,000 
82,000 
83,000 
84,000 
86,000 
86,000 
87.000 
88,000 
89.006 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
58,000 
58;  000 
51000 
56^009 
56,000 
«^780 

Inehss. 

0. 

.0030 
.0067 
.0106 
.0142 
.0180 
.0820 
.0881 
.0840 
.0250 
.0868 
.0209 
.0879 
.0298 
.0801 
.0887 
.0860 
.0975 
.17 
.19 
.88 
.28 
.85 
.45 
.68 
.60 
.70 
.84 
.94 

1.07 

1.84 

1.88 

L48 

Inch, 
0. 

InitialUMd. 
BlMtio  limit 

Tensile  stienffth. 
B7.9pereent. 

0. 
.0005 

1    37.647 
'    38,448 
39.249 
40.060 
40;  851 
41.652 
42.458 
43,254 
44,686 
44.856 
45.440 
0 

L66 

Fractnred  liy  from  grips.  Appearance,  fibrons,  90  per  cent ;  gran 
liar  in  spots,  10  per  cent. 

Diameter  at  fractare,  ".94t.  Area,  .694  square  inch.  Contraction,  13.4 
i)eToent. 

Elongation  of  Wnch  sections,  ''.36,  ".38,  ''.46»,  ''.38,  ".37,  ",39. 


4* 
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534  TESTS   OF    IBOK,   gTEEL,   AND   OTHEK    UA 

First  14n€h  ft<ir, 

Mark,  0. 

Diameter,  1".01, 

Sectional  area,  .301  square  mcb. 

GangBd  leogth,  20". 


Applied  toads. 

III  ifttigod  length. 

Tout 

Pere«aii2v 

inch. 

EloQgftUoii. 

Sei. 

H«Dur 

Wl 
4,006 

8,010 
12,0LS 
10,030 
20,<K2S 
^4.030 

2fl.433 
'27,^4 
3«,0S» 
2a>8M 

mo37 

I0,43S 

u,m 

U;040 

3-4  S4I 
33,0(2 

34»4«!l 
3&.!^i4 

aa,oi5 

3(1,340 
»T,047    1 

aa44a 

1*000 

fi,00»J 

i;^oiO 

muoa 

2fi,000 
30,000 

ai,  ouo 

M2,00(* 
33^000 

34.000 

a.'s.ooo 

30,000 
S7,000 
SI8.000 

m,im 

44,000 
4L00O 
4t000 

43,000 
44,000 
4^,000 
46,000 
I7,OOV 
48.000 

4a,ojo 

0 

,0M 

.0007 

.0134 
.«10» 

.atis 

.0339 
.0394 
.02U 

.0207 

.0938 

.02il» 

.il»lT 

.0360 

.Ifi 

.17 

.91 

.17 

.32 

.40 

.40 

.60 

.70 

Imek. 
0. 

Inltkl  lAod. 

SlMlletlalt. 

Tettdleatrvii^. 

.n 

»t.tpir  oeaL 

^ 

FriM^tored  9"  from  grips.  Appfiaranoe^  flbroos,  80 
lar,  20  per  (^nt. 

Diameter  at  fracture,  ".M.  Areai  J24  square  lo 
9*6  per  cent. 

ElongatiOD  of  Wncli  sectione,  '',23*,  ".25»j  'M7,  ''J 


TESTS   OF   IBON,  STEEL,  AND   OTHEE   BiATEEIALS. 

No.  2043. 

Seoandl'ineh  bar. 
Mari[,  A. 
Diameter,  1''.01. 

Sectional  area,  .801  square  inch. 
Gauged  length,  20". 
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In  graced  kogtii. 

Bcmarka.    . 

ToteL 

Fmt9tmMt9 

864. 

PMmdt. 
801 
4,006 
8,010 
12,016 
14,020 
20.026 
24.080 
24,881 
25.082 

27,234 

rowmdt. 
1,000 
5^000 
10,000 
15,000 
20^000 
85,000 
80,000 

SCooo 

82,000 
88,000 

34,000 
35^000 

30,000 
87,000 
88,000 
80,000 
40;  000 

Zuooo 

43; 000 
43,000 
44,000 
45.000 

40,000 
47,000 
48,000 
40,000 
60,000 
51,000 
58,000 
S^OOO 
54,000 
50^000 

so;  000 

0£l60 

InehM. 
0. 
.0030 
.0070 
.0100 
.0148 
.0187 
.0237 
.0240 
.0201 
.0278 
.0300 
.0835 
.0460 
.14 
.18 
.82 
.28 
.30 
.43 
.60 
.60 
.00 
.77 
.88 
LOl 
L18 
L30 
L40 
LOS 
L84 
2.80 
2.00 
8.86 

Jnek. 
0. 

Initial  load. 

Tenalto  ttrengUi. 
=17.7  per  oent. 



.0016 

28.036 

28;  830 

28;  037 

80.488 

31,230 

a^Mo 

83,042 
84,443 
35,244 

36,046 

30,846 

87,047 
38,418 
30,249 
40,060 
40;  861 
41,688 
42,453 
43,264 
4i066 
44,860 
44.860 
0 

3L68 

Fractured  18^'  from  grips.    Appearance,  fibroos,  85  per  cent;  grana- 
iT  in  spots. 

Diameter  at  fractore,  ^'.88.    Area,  .608  sqnare  inch.    Ooutraction, 
il  per  cent. 
Elongation  of  Cinch  sections,  ''.80,  ''.83,  ".83,  ".99*,  ".88,  ".83. 


536  TESTS   OP   IRON,  STEEL,  AND   OTHER   MAT 

No.  2044. 

Second  l-imk  heur. 
Mark,  B. 
Diameter,  V^01. 
Sectional  area,  .801  sqaare  inch. 
Ganged  length,  20'^ 


Applied  loads. 

In  ganged  leagth. 

Total. 

Peraooate 
inoiL 

M. 

Bemarl 

Pounds, 
801 
4,005 
8,010 
12,015 
16,020 
20,026 
24.030 
24,831 
25,632 
26.488 
27,234 
28,036 
28.886 
20,637 
30,438 
31,239 
32,040 
82,841 
83.642 
84,448 
85,244 
36.045 
36,846 
87,647 
88,448 
39.249 
40,050 
40,851 
41,662 
42,458 
48,254 
44.055 
44.856 
44l920 

Pounds. 
1,000 
5.000 
10,000 
16,000 
20,000 
85,000 
80,000 
31,000 
82.000 
83.000 
34,000 
85,000 
86,000 
87,000 
38.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
58,000 
64,000 
55,000 
56,000 
56,080 

Inokss, 

0. 

.0030 
.0071 
.0108 
.0148 
.0188 
.0238 
.0245 
.0255 
.0266 
.0281 
.0301 
.0348 
.10 
.18 
.23 
.28 
.84 
.48 
.50 
.58 
.67 
.77 
.87 
.99 

1.10 

1.24 

1.89 

L68 

1.86 

2.16 

2.54 

8.20 

Jneh. 
0. 

Initiai  load. 

.OOOi 

IPafftlfl  Han. 

^.. 

=  16. 8  per  cent. 

3.86 

Fractnred  1^^5  from  grips, 
nlar  in  spots,  10  per  cent. 

Diameter  at  fracture,  '^88. 
24.1  per  cent. 

Elongation  of  S-inch  sections,  ''.86,  ''•»2*,  ''.88,  ".1 


Appearance,  fibrous,  1 
Area,  .608  square  in 


fi 


TESTS  OF   mOK,    STEEL,    AND    OTHER    MATERIALS. 
Ko*  2045. 

Second  14neh  bar. 
Murk,  O. 
Diameter,  l^^Ol. 

SectioDsil  area,  .301  square  incli. 
Gauged  leogtli,  20". 


53T 


Appti«d  l«adi. 

Id  gtoged  tengUi. 

B«tDAfk4. 

fMd. 

Per  flq  turd 

Eloi^g»4iOD. 

Set. 

ioi 
ioo^ 

j^oio 

13^013 
11,030 
39<0£if 
H03O 
KtSl 

n,234 
IIK43S 

ii.2;ie 

13,540 

uooo 

3,000 
lot  000 
13,000 
20,000 
S&.000 
14,000 
XUOOO 
33,000 
38,000 
34.000 
35^000 
HOOO 
37,000 
38,000 
3«,D00 
40.000 
41»000 

4:j.odo 

43^000 
44.000 
43,000 
43,000 
47,000 
43,000 
4«,O0O 
fiOiOOO 
51,000 
fi2.0Q0 
S3. 000 
HOOO 
33,000 
SityOOD 

37,280 
0 

0- 

.0032 
,0070 
,0100 
.0145 
,01i3 
.0227 
.0C315 
,0248 

,tm» 

.0278 

.0300 

,0330 

.OSiU 

.10 

.52 

.M 

*31 

.33 

*43 

.33 

.00 

.74 

.83 

.02 
1.04 
1.13 
1.84 
1.47 
1,04 
1.06 
1.23 

zoe 

iDlctftl  load. 

i 

TeniUii  alr«li)Kth. 
=  3D.7  pat  cent 

.0003 

^^^^B 

^^^^K 

^^^^B 

^K 

^^^^s 

^^^^s 

^^^^5 

^^^^s 

^^^^K 

H^^^ 

4X1 

? 

'tared  13"  from  grips.    Appearancej  fibroas,  slightly  granular, 
inline ter  at  fractore^  ".83,    Area>  ,541  square  luch-    Coiitractiouj 
Hbpr  centp 
PKgatioo  0f  5-incb  sectioiia,  *'M^  ".91, 1".27»,".98,  '',98,  ",87. 


111! 


i,i 


ti 


( '. 


538  TESTS  OF   mON,   STEEL,    AND  OTHEB  MA 

No.  20M. 

JKrvf  S-iiMk  ter. 

Mark,  A. 

Diameter,  ".92. 

Sectional  area,  .665  square  inch. 

Ganged  length,  20". 


AroU«dlM^ 

ToteL 

PWMniAn 

EUmgatkm. 

Sflt. 

665 

8,825 
6.650 
8,975 
13,800 
16,625 
18,960 
20,615 
21,280 
21.945 
22,610 
23.275 
28.940 
24.605 
25,270 
25,935 
96,600 
27.265 
27,930 
28.595 
29,260 
29,925 
80,590 
81,255 
81,920 
82.585 
33,250 
83,780 
0 

Pwmdi. 
1,000 
6.000 

10,000 
15.000 
20,000 
25,000 
80.000 
81,000 
82,000 
83.000 
34.000 
85,000 
36.000 
87,000 
88,000 
38.060 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
.  47,000 
48,000 
49.000 
50.000 
60,800 
0 

Incksi, 

0. 

.0032 
.0070 
.0108 
.0151 
.0188 
.0231 
.0246 
.0255 
.0265 
.0284 
.40 
.45 
.58 
.60 
.69 
.75 
.86 
.95 

L05 

L18 

1.82 

1.50 

1.75 

2.06 

2.47 

2.68 

Inch, 
0. 

Infttiiakiid. 

.0020 

♦•• 

XbMtloUBli 

TcoiafletiraDgth. 
=21.1  per  OMit. 

4.29 

Fractured  9"  from  grips.    Appearance,  flbrons. 
Diameter  at  fractare,  '^.77.    Area,  .466  sqaare  i 
29.9  per  cent. 
Elongation  of  Sinch  sections,  ''.93,  rM7,  !''.(»,  1'^ 


m 


TESTS   OF    IRON,    STEEL,    AND    OTHEK    MATEK1AL8. 

Ko.  2047. 
First  ^-inch  har^ 

Diameter,  ".02. 

^tioDal  area,  .665  aqaare  inch, 

Ranged  length,  2(K'. 


539 


Applied  iMdj, 

In  ffUQgod  kofth. 

Bvmvk*. 

Tviml. 

Per  sq  aftr« 

Elon^tloiL 

Set. 

Poundw^ 
1,000 
e^DOO 
10.0«0 
li^OOO 
20,000 
V;5,  000 
30,000 
SLOOO 
32.000 

3a,  000 

S4,000 
35,  OW 
38,000 
37,  000 
3S,00« 
30,000 
40,000 
41,000 
42,000 
4:^,000 
43,7«0 
0 

.ooao 

.0070 

.0108 

.  OUfi 

.0LS4 

.0?2S 

.0240 

.04'iO 

J050 

.28 

.41 

.48 

.«J 
.70 
.79 
,01 

.oa 

1.12 

JHoJL 

o» 

Initio  iMd. 

XeiwIliivtraiiUu 

=  6.3  per  uentu 

1 

11,300 

ie^fi2B 

tt.t^o 

.0012 

21^2£0 

210*5 

2,010 

X3tST5 

Sl,»40 
H<)05 

1^270 
39^035 

li^fiOO 

ir^ono 

»,509 

39,U>0 

0 

1.24 

Fractored  18"  frotn  gripB.   Appearance,  Abrotis.    Part  of  the  fracture 

parated  the  metal  along  imperfect  weld  in  the  rolling^. 

Diameter  at  fracture,  ".82.    Area,  .628  sqaare  iiiehp    Oontnictioo, 

1.6  per  cent, 

Ebugation  of  5-inch  sections,  "J7,  ".27,  ".27,  ".45*,  ".27,  ".27. 


1 1 


I  - 


540    TESTS  OF  IRON,  STEEL,  AND  OTHER  1 

No.  2048. 

First  l-ineh  bar. 
Mark,  C. 
Diameter,  '^92. 

Sectional  area,  .665  sqaare  inch. 
Ganged  length,  20'*. 


Applied  loud*. 

In  guged  length. 

TotaL 

PerMom 
inch. 

Elongation. 

Set. 

Bei 

Pounds. 

665 
8,825 
6,650 
9.975 
18,300 
16,626 
19,950 
20,615 
21,280 
21,946 
22,610 
23,275 
23,940 
24,605 
25,276 
25.935 
26.600 
27,265 
27,930 
28, 595 
29,260 
29,925 
30, 590 
81,255 
31,920 
32,585 
33,250 
33,570 
0 

Pounds. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
31,000 
82,000 
83,000 
84,000 
85,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,«T00 
47,000 
48,000 
49,000 
50,000 

Inches. 

0. 

.0030 
.0068 
.0102 
.0138 
.0176 
.0217 
.0230 
.0240 
.0250 
.0500 
.41 
.45 
.51 
.60 
.67 
.76 
.86 
.96 

1.10 

1.23 

1.86 

1.66 

1.76 

S.00 

2.68 

8.10 

0. 

Initial  load. 

.0017 

Elaatic  limit 

Tensile  stiength. 

8.84 

Fractured  15"  from  grips.    Appearance,  fibroas. 
Diameter  at  fracture,  ''.78.    Area,  .478  square 
28.1  per  cent. 
Elongation  of  5-inch  sections,  ''.86, 1''.03*,  <'.97, ' 


I     i 


«.  I 


TESTS   OF   IBON,    STEEL,    AND   OTHEB   MATERIALS. 
No.  2049. 

Second  l4noh  bar. 

Mark,  A. 

Diameter,  ".92. 

Sectional  area,  .665  square  inch. 

Gauged  length,  2(K^ 


641 


AppltodlMds. 

In  guisod  length. 

Bemarka. 

XoUl. 

PertqnAre 

Elongatlcm. 

Set 

3,325 
Q,S60 

13,  3^00' 

PdlNMlt. 

1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45^000 
46^000 
47,000 
49,000 
40,000 
60,000 
60,060 

InOUt. 

Oi 

.0082 
.0072 
.0111 
.0161 
.0100 
.0286 
.0244 
.0268 
.0268 
.22 
.41 
.46 
.66 
.62 
.68 
.80 
.86 
.07 

1.10 

1.24 

1.86 

L68 

L70 

LOO 

2.80 

2.96 

Initiia  l<wd. 
EImUo  limit.. 

Tensile  ttrength. 
=18. 8  per  cent. 

.0017 

21,945 
2^810 

:3  275 

=4,606 
25^270 

25  eas 

20^000 

2T,2«6 
27  IKJO 

2e^!S#5 

'J9  2€0 

2»,tt25 
30  £00 

3L  0-^ 

72,GBS 

aHv'iSfl 

33.080 

0 

8.76 

Fraetored  6^'  from  grips.    Appearance,  flbrons. 

Diameter  at  fracture,  '^77.    Area,  .466  sqnare  inch.    Contraction,  29.9 

bi  cent. 

Elongation  of  S-inch  sections,  ".89,  ''.86,  ''.91, 1".03,  ".96, 1".10*. 


ka 


I 


liimiti 

■ 


m 


♦ 


542  TESTS  OF  IKON,   STEEL,   ASD  OTHEB 

Seeand  i^tn^h  bar, 

Mark^  B. 

Diameter^  ",92* 

Sectional  area^  S^  «i<|uare  incli- 

Gaoged  lengtb,  20", 


In  gauged  Iftxigt^ 

1    ToUf 

Per  Miukre 

Ekt»g«tl*>a. 

8«t. 

Si 

illKiO 

ift.aofi 

ltt,02a 
I&.050 

sOneiB 

2t,S80 
2i,  04fi 
22,0tU 
331.275 
2»,»40 
Z4,e05 
SiS  M70 

27,a05 
27,030 

3!s,eeft 

S9l,l«0 

20.035 

m.&m 

31, 255 
^,0S0 
»?,685 
S3,S50 
93,701 
0 

Founds. 
1,000 
5,000 
10.000 
15.000 

?o,ooq 

^\000 
30,000 
31,000 
32,000 
S3«!>00 
34,CMK» 
^.000 
Sb,Oi»0 
ST^tlOO 

sauoo 

flO,COO 
40,0410 
4l>00 
4L!.O0a 
43,000 
44000 
45,000 
40^000 

47,  000 
t&,  OUO 

48,  000 
50,000 
50,310 

0 

0. 

.0070 

.0105 

.0147 

.01SS 

.OS30 

.0!238 

.0^4 

.0250 

.0274 

.BO 

.40 

.52 

.ISO 

.07 

.70 

.S5 

«0a 

LSI 
1.S5 

1,55 

i.m 
2.0a 

Z40 
2.95 

Ol 

LxLtl^lakd. 

.0018 

mtmtic  limlL 

- "1 

" " 

=1S  J  per  cflol 

a.ea 

Fractured  2"  firom  grips.    Appdarauce,  flbroiia. 
Diameter  at  fracture,  "J&    Area,  .454  square 
31J  per  cent 
Elougatiou  of  5  ioch  scctionB,  ^^09,  1"*07,  ".99^ 


II 


TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2061. 

Second  i-inoh  bar. 
Mark,  G. 
Diameter,  ''.92. 

Sectional  area.  .665  sqaare  inch. 
Ganged  length,  2(K^ 


543 


Applied  loads. 

In  SMiged  length. 

Bemarki. 

TouL 

'IX" 

Elongntlon. 

Set. 

Poimd*. 
665 

3,826 
6^650 
0;975 
13,300 
16;  625 
19;  900 
20,615 
21,2ft) 
21,945 
28;  610 
23,275 
23,940 
24,605 
25,270 
25,985 
20,600 
27,266 
27,990 
28,505 
29.260 
20.995 
80,500 
81,255 
81,920 
82.586 
83,250 
33,700 
0 

Poundi. 
1.000 
5.000 
10.000 
15,000 
90,000 
35,000 
80,000 
81,000 
82^000 
83,000 
84,000 
86,000 
86;  000 
87,000 
88,000 
89;  000 
40;  000 

42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48;  000 
40;  000 
60,000 
60,810 

JfMkM; 

0. 

.0081 
.0067 
.0107 
.0144 
.0181 
.0223 
.0232 
.0243 
.0560 
.17 
.40 
.45 
.50 
.60 
.67 
.76 
.85 
.95 
1.05 
L22 
1.85 
1.45 
1.70 
2.00 
9.42 
2L80 

Ineh, 
0. 
••( 

Xnituaioiid. 
=17.0  per  cent. 

.0010 

8;  57 

Fractured  6^^  from  grips.    Appearance,  flbrons. 
Diameter  at  fracture,  ".16.    Area,  .454  sqnare  inch.   Contraction,  31.7 
per  cent. 
Elongation  of  Cinch  sections,  r'.27*,  ''.80,  ''.87,  ".89,  ".92,  ".92. 


li 


!    I 


544  TESTS   OF   IBON,    STEEL,    A^D   OTHEB   li 

1^0.  2052. 

Fir$t  f-ffioft  bar. 
Mark,  A. 
Diameter,  ''.76. 

Sectional  area,  .454  sqaare  inch. 
Oaaged  length,  2^'. 


Applied  loads. 

In  sauged  length. 

TotaL 

Per  sqattre 
inch. 

Elongation. 

Set. 

Ben 

Pounds. 
454 

2.270 
4.640 
6,810 
9.080 
11. 350 
13. 620 
14,074 
14.528 
14, 982 
15.  436 
15,890 
16.344 
16,798 
17,252 
17,706 
18,160 
18,614 
19,068 
19,  522 
19.976 
20.430 
20.884 
21,338 
21,792 
22,246 
22,700 
23,164 
23,608 
23,860 
0 

1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000. 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
61,000 
62,000 
62.660 
0 

InehM. 

0. 

.0028 
.0064 
.0100 
.0138 
.0178 
.0210 
.0220 
.0232 
.0238 
.0250 
.0262 
.0750 
.37 
.40 
.60 
.53 
.64 
.70 
.81 
.86 
.96 

1.11 

1.25 

L41 

1.58 

L86 

2.08 

2.58 

Inek. 
0. 

Initlalload. 

.0007 

fliastiolimil 

Tensile  aferangth. 
a  18.7  per  cent. 

2.78 

Fractared  7"  from  grips.    Appearance,  fibrous. 
Diameter  at  fracture,  '^67.    Area,  .363  square 
22.2  percent. 
Elongation  of  6-inch  sections,  ''.81*,  ''.69,  ''.70,  "J 


li 


I  TESTS   OF    IKON,    STEEL,    AND   OTHER   MATERIALS. 

Np,  2053. 
First  i-inek  bar. 

Mark,  B, 

Diameter,  ''.76. 

Seetiooal  area,  .454  sqaare  inch. 

Gaug^  length,  2(y'. 


545 


A^UfldliMds. 

In  gMged  l«ngth. 

Senwrkt. 

Totm. 

FffTiqiMre 

Set. 

4H 

Z170 

1,000 
i^OOO 

ig,ooo 

15,000 
20,000 
2&,000 

30,000 

auooo 

32,000 
33.000 
34,000 
35.000 
36,060 
37,000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.600 
47.000 
48,000 
40,000 
50,000 
&1.  000 

Inehst. 

0. 

.0028 
.0068 
.0006 
.0132 
.0168 
.0206 
.0213 
.0220 
.0280 
.0237 
.08U 
.0257 
.0276 
.40 
.44 
.62 
.60 
.60 
.76 
.81 
.08 

1.06 

1.10 

1.86 

1.48 

1.68 

2.00 

Z27 

2.46 

IfUk, 

0. 

Initialloiid. 
ElMtio  limit. 

Tenirile  ttrengtb. 
—  15.4  per  cent. 

4,»I0 

laio 

V  000 

U  3S0 

UOO 

11074 

HS38 

14  963 

lii  436 

]&  ^W 

It  344 

1ft.  798 

3*1 152 

17  706 

1^  100 

IB  tiU 

IV  MS 

1*  S22 

]lfl  976 

^430 

3P  IM 

21  338 

21  704 

S  ■  ^411 

-"A  Toe 

r^\f4 

2^008    '         53,000 

U,0ff2    1         &3.000 



H^o 

63.560 
0 

ff 

8.66 

I^w^red  ^'.85  from  grips.    Appearance,  fibroas. 
I  Hftmeter  at  fractore,  ^^66.   Area,  .342  sqaare  inch.    Contraction,  24.7 
frceut. 

Elongation  of  5-inoh  sections,  ".92^,  ''.78,  ''.77,  ".77,  ".76,  ".78. 
H.Bx.46 36^ 


I 

i 


till' 


546  TESTS  OF  IHON,   STEEL,    AND   OTHEK 

No.  205L 

Mrti  ^nch  bar. 

Mark,  0. 
Btaraeter,  ".IS. 

Bectional  ure^,  .454  i^qaare  inch- 
Gauged  lt5Ugtli,  20", 


la  mMigtsd  Imiglh. 

TutiyL 

IW\l 

Elo]ii:«lii7ti, 

S*U 

a 

461 

»,oeo 

It  3150 

18.  dJL'O 
14,  074 
14,  nis 

14, 9n 

i(\544 
m708 
17  L*5J 
It  TIM 

mieo 

!«,  014 

10,06i 
10.523 
lU.UQ'lt 

2o!a84 
turn 

SI,  709 

:£i:70o 

XI.  000 

0 

1,000 
5,00© 
10,000 
10.000 
HOOO 
X5.0CI0 
30,000 
81.000 

n.fm 

34.000 

3«,000 
37,0CM» 

80,000 
40.000 
4l.U*0 
4?,0CO 
4a,  OW 
4i00O 
4^  MO 
4«.i00 
AT,OIH) 
M.OOO 
41,000 
50,000 

55,  OW 
5S.0fl0 
0 

0. 

.0001 
.0<^ 

.oui 

.0153 
.OjBS 

,m» 
.two 

.0278 

.0S9& 

.03112 

.17 

,40 

.44 

..•iO 

,56 

.04 

.Tl 

.M 
00 
LOO 
L14 
L30 
LIS 

i.m 

£.35 
2.70 

0. 

liuiiji.1  lottfl. 

*"  *oou* 

ElmUQ  limit 

2.90 

Fractiined  2"  from  gripe,    Appearance,  fibrous* 
Diaiueter  at  fracturei  '\68«    Aren^  .3^  sqaarc 
20,0  per  cent. 
Elongation  of  5-mcli  sectionSj  "<67,  ",72,  ''.72, '', 


i 


%T:irk     4. 


m  OP    I  BOH,    OTlELj    AMP   OTHER   MATEKIAUi, 
No.  2055. 
JSeeand  ^imh  har, 
76. 


347 


. 'iitil  area^  .454  square  Iticli. 
^ged  leugthj  20"- 


Applied  tMili. 

III  jftttged  length. 

BMO^kA. 

T-^  ^^i^T" 

Zkuifvtion. 

SeL 

154 

"     r«.0 

1,0<M> 
5,CW0 
10,  00(J 
IS.OOiJ 
■io,  WIO 
25,000 
3^.000 

ni^ooi 

32,000 
^000 

^000 
3«^000 

aT,oni 

^000 

ai»,aoo 

10,000 

41.  oo« 
42,000 
41,000 
11.000 
4!i,000 

4«^aoo 

47,000 

4S,mQ 
ivDoa 

BO,  000 
0 

0. 
.0030 

.l}13i 

J)£08 
.0217 

.03» 

*om 

.0143 

.31 
.11 
.48 

.6S 

.es 

.89 

.77 

.87 

.95 
1.10 
LSO 
L3S 
L53 

0. 

laitlAL  Ifiad. 
ZlBftda  limit. 

Tcuelte  itieufrth. 
^  fi.4  per  cent. 

^H^E 

■ 

.0005 

^^^^S 

^^^^C 

ly  .168 

i   TJ 

-4 

•0 

LW 

nirrd  5"  from  gripe.    Appearance,  tibixms,  seiimy, 

H  ter  at  fracturej  ^'.66,     Araa^  *342  square  iuch,     Coutrjictioii, 

^  .tiou  of  6  inch  soctious,  ^',43,  ".41,  ",42,  "M,  ",42,  ".68*. 


548  TESTS    OP   lKON»    BTEKL^    AKP   OTUHE 

Smtmd  ^nch  har, 
Mark,  B, 
Diameter,  ".76. 

Sectional  area,  .454  square  inch. 
GaageU  length,  2<F^ 


fM'lr 


Api^tivd  ]m4«. 

la  g*ii0Bd  i^ogtli. 

ToM. 

P^rfcmMre 

BIas|E«tloEL 

Set. 

Bei 

454 

1,370 

S^SIO 
O.OfiO 

ii.ido 

116.1120 
14,^4 

Him 
i^m 

17.  m 

17,  toa 

IS^lOO 

tf^ooa 

1,000 
fi.OOfl 
10.000 
ISvOOO 
2W,000 
2^000 
80,000 
91,000 

a«.oo» 

A31000 
84  000 

HOoo 

87,000 
38»O0O 
»000 

40,000 
41,000 
43^000 

43,000 
44.000 
4£,000 

47,000 
4«vQ00 

4».00a    1 

91, 000 

•9,009 

S;aao 

0 

0, 

.ooa? 
,oo«r 

.ow 

.0135 
.OJ70 
.0213 
.0210 
.02£5 

,0241 
0351 
.02U 
.0600 
.40 
.41 

.ea 

.75 

.m 

.95 

Loe 

L30 

Lift 
i.u 

L7S 
1L45 

0; 

Inltlkl  loAd. 

*0007 

CtuttoUmfc, 

i9.&3:i 

UiTf 

i0.4«l 

m«i« 

9L3aS 

31. 7n 

112.  m 
»,IA4 

f»,m 

^im 

^  1^4  per  ceot 

0 

1.48 

«. 

Fractured  1"  from  ^rips.    Appearanoe,  flbrouft. 
Diiimeter  at  fractnre,  ''.66,     Area,  ,342  sqtiare  i! 
24J  per  cent 
Elongation  of  Wnch  sections,  ",07,  ",64,  ".60,  *'M 


TE8T8   OP   IBOH^  STEEL,  AIIB   OTHEH   MATERULB. 

No.  2057. 

JSeeond  |  iitc/*  bar. 

Murk,  0* 

tioDHl  area,  AB4  a^iuare  incli. 
Uuaged  leogtli^  2CK'. 
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ApfiUed  kwdA, 

I^  gmnged  Uoglb* 

Rem»rkH. 

ToteL 

Slollgfttioa. 

s^u 

;jvii%<i#. 

40 
-10 

■..■.;iO 

riiO 

H4 

'52 

:',.iO 

flO 

'.14 

4:iO 
£^ 

i.oot 
e^ooo 

tO.UOO 

25,  WW 
30,UO0 
31,000 
32,000 
33,000 
^,000 
95,000 

muoo 

37,000 
^,000 
30,090 
40,000 
41,000 
42,0Df 
I^OQi 
44,000 
4S,O0t 
40,0110 
4T,iOO 
4^009 
40.000 
SO.0QO 
Al.OOO 
52.000 
1^820 
0 

0. 

,oosi 

.0072 
.0114 
.OlM 

.0104 

.trm 

.0890 

.0808 

,0M0 

.0291 

.0T5O 

.22 

.41 

:^ 

.m 
i.» 

1.38 

i.e« 

KSO 

2,07 

a.  57 

0. 

Hlmatic  Itall. 

r«a 

:i  ^MM. 

Mk 

^^^^Eb 

^^^^E 

P^ 

%m 

- — 

'  i*ictnred  1"^  from  gripe.    Appearance,  flbroua* 
Dittmeter  at  fracture^  "*68*     Area,  ,36^  square  iiiclj.    Contraction, 
W*0  jKjr  cent. 
Elongation  of  S-inch  Beotions,  "41,  ",77,  "JO,  ",67,  ".69,  "-76. 


t 


550  TESTS  OF   JRON»    STEEL,    AND    OTHFR 

No.  2058. 

Mark,  A* 
DiaiD«ter,  ",05. 

Seotiooalarea^  .33  ^qaure  inch. 
Gauged  length,  20". 


Api^lM  lQ*ds. 

Im  f u^ad  Im^. 

T«tftL 

P^rmmMn 

SttL 

R 

mi 

\m 

CPfiO 
fl.000 

«,*60 
II.P0O 
10,830 
J0.5«J 

1L2U0 
li,&Sti 

rji  ?io 

3%  No 
ia,iCo 
ia.2oo 

1st,  tV3tl 
11100 

i,(»o 

10,000 
151,000 

30,000 

'2B,m 

111.000 

ai.000 

»a,txio 

3M.0C0 

a^ooo 
aa^ooo 
a7,ooo 
3a.ooo 
mocHi 

40.  000 

itooo 

42,000 
49,000 
44.000 
4S,0O0 

44,000 
47.000    1 
48,000 
410,000 
60,  mto 
Bl/WW 

9 

01 

.003B 
,00«4 
.010& 
,0113 
.0171 
,09lfi 

.0S34 

.osts 

,OSfiO 

&m 

.OSSl 

.isa« 

.57 
.00 

/n 
.as 

.89 

lao 

LS4       , 

1.98 

1.00 

htm 

Iaiililk»d. 

,006S 

Eb«ti0iiDitt 

■ — 

Hfttft* 

ilfifrii   , 

*'"■" 

15,  im 

LS^&IO 

Ifi^JMO 

I«^170 

]e,£«o 

* 

ie,S39 

17»010 

^IZlparoent 

0 

S.43 

Fmctnnsd  9i"  from  grips.    Appearance,  fibron 
Biatneter  at  fracture,  ^',58.    Area,  ,264  square  incl 
per  cent. 
Blongation  of  5-inch  eectdons,  *rM^  ",5I,  ".59,  ":q 


.  *  i 


TESTS   OV*    IRON,  8TEEL,  AND  OTflBR   MATEHTAIrS. 

No,  205D. 

First  |-incA  bar. 

il  ar«a^  ,33  aqaare  inch, 
i  length,  20", 
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Alifili^  lo*dft. 

In  gMifCed  laei^h. 

^«i0iiTki. 

TfAmL 

1 

Klongatlon. 

Set. 

1,000 
IV^OOO 
10,000 
15.000 
2O,0CiO 
25,000 
SO.  000 

ii.000 

32.000 

3S,i»Q0 
^4.000 
^5.UU0 

Ba,ooo 

37, 0(10 

?o.w« 

40^000 
11,000 

42.  OiW 
43.000 
44.  MM) 
4^000 
lO^OOO 
47,000 
4«,000 
40,000 
fitf.oOO 
51,000 
51,450 

0, 

.0027 
.00011 
,0008 

,[tno 

«OSiO 
.0^217 
.03W 
.0£35 

,0-v.a 

0?fli    , 
-01'74 
,  LuSO 

.61 
.67 
.74 
•  85 
.69 
t.00 

i.ao 

LIS 

1.8a 

SL06 

2.47 

0. 

£1n4tlC!  luoit. 
—  mip^rofiJit. 

.-  :  it 

viiofi " 

^^^^B 

^^^^E 

^E 

*■■••-■'--*•• 

^^^^s 

^^B! 

^^^KS 

^^^K!~ 

^^^^C 

^K 

^^^^c 

^^^^B£, 

^B> 

^^B 

^^^^s 

^^^^K 

^^^^^* 

^^^^^^ 

1«2 

^K 

Pictured  3'^  fram  grjpst*    Appearance,  flhrou*;, 
iinetfir  at  Irat^tare,  '^MS,    Areii,  .:^64  »qiiiire  inch*    Cantmction, 
SSO.O  jier  cent.  .  .^^  »  ,. 

Kloagatiou  of  54nch  sectiotis,  ".S2,  ".61,  Km,  '^69,  ".66,  ".04. 


■ 


It 


552  TK8T«   OF   ISOH,    STEEL,    xm  OTMKR 

Xo.  2060. 

Second  t-tWA  beir. 
Mark  A. 
Biameterj  "M, 

Bectional  area,  M  aquai^  mcli. 
Oaugiid  leugth,  L'O". 


ApptMlmib^ 

la  l^iii»d  kiijiai. 

Tftt*L 

nx" 

ElitnciilLiHi 

Imkm. 
a, 

.1090 
.0071 
.010& 
,0150 
.01B& 
.9228 
*OJSi 

Set 
imA, 

R 

am 
1     i.«»o 

1,000 

InltlAi  tO«4]. 

«.IM)0            20,o«0 

fS?  !      ^^^ 

1     lO.^'flO              3f.|100 

.0010 

10^  MM)              a^^OOO               .O^flfi 
l>/^-«     '         .UOOO     1             QMS 

IK«»(|         afl  ooo   ,        .eitto 
i-i,aoo         4(1,  Dou  ,       ^4a 

muiicUiutL 

i«,»ao 

i'^tW     1          .72 
Cl,00ri              ,g4 

Ht  IM 

14,930 

44,000 

4&,eoi 

.01 
]  01 

Lli 

Z4I 

"'* 

1€,M» 

tSS!            *^^ 

15,  £10             47.000 

*" 

li,S40            *«,00a 

*" 

l«.iT<J    1        49.000 

**"" 

mfioo 

M,000 

0 

0 

£.» 

Pmctured  9"  5  from  grips.    Appeamoce,  flbroas, 
D.ameter  at  fracture,  ".57.    Area,  .255  aqaare 
22. »  per  ceut.  h"»™ 

Elongacioa  of  5-iiich  seotions,  ".(JO,  ".73«  ".59  ".( 


H 


TESTS   OF    inON,    STEEL,    AND    OTHER    MATERIALS. 
No,  2001, 

-  _     ,     ^  80oand  i-inch  bar, 

Mark,  B, 

BecUooal  area,  .33  square  ineh. 
O&uged  leugtli,  2iy\ 
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A^iaiwl  taudm. 

III  guigttd  langtli. 

1                                    J£«m»rk«. 

ToteL 

Per  »qiiAn! 

8««. 

i,«a# 

1,*K» 

fivOw 
io.eof 

1A,0INI 

9e,«oo 

^,000 

»i.oa« 
BI.OOO 

Inches, 
0. 

.mm 

.0t08 

0L4t 

.017S 

.0210 

.033S 

.0254 
.cri«4 
.0274 

.31 
.50 

.57 
.03 
.70 
.»l 
.(W 
1.00 

i.ie 

1.34 
L4a 

1,75 

0, 

1                                                    -         -   ^ ' 

=:8.f  par  o^pt. 

*  *  Voooi" 

]«,  MO             3^  (KM 

W.«0     1         33,000 

Jl,550 
]t.8»0 
1^210 
1:^,540 

13,  S^# 
1^200 

u^ma    1 

14.  ISO 

11  ftSO 

14,^10 

]\840 

^170 

0 

35  000 
jfl.ooo 
:i7,ooo 
saooo 

».OQt 
411.  OOt 
41,000 
42^000 
43,0Qg 
44.000 

4ri.ooft 
4G,  i)m 

47,0(X) 
4^000 
40.0UO 

0 

Fractured  19;'  from  grips.    Appearance,  flbrooa,  seamy, 
^mi^eter  at  fracture,  ".57.    Aim,  .255  square  in«i,.    CJntraction,  22.7 

Elongation  of  5-inch  sections,  ".42,  ".41,  ".41,  ".53*,  ".43  ",43, 


AlftAJ 
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« 


f 


il|l 

'ii» 


TESTS   OF    UtON,  STEEL,  AND   OTHEfi   U 

^o.  2002. 

Firnt  ^fwA  bar, 
Mark,  A. 

Soctioiial  iinea*  .21  sqnare  incli. 
Gauged  Ji^ngth,  2(K', 


A|iri1ie41(Ku1a. 

Ip  g7iT|£«d  lfiiii;lli* 

Totiil 

totslL 

Slougstkni, 

B«l. 

£a[[ii 

310 
l,o&0 
2,100 

a,  ISO 

4,^ 

0.SO0 

7.  »50 
7.  !40O 
7.  770 
7.980 
E^lfW 
a  400 
a,  010 
«,fi20 

%m9 

0,240 

9,  STO 

mogo 

10.290 
10.  &iJO 
10,710 
I0,0@0 

li.oso 

0 

1.000 

CkOOO 

10.000 

15,000 

so.oeo 

25,000 

aOpOOo 

01^  000 
»7«000 

so.  000 

40,01^ 
41,000 
4S,D0O 
43,000 

4<oeo 

45,000 
40,000 
47,000 
48,000 
40,000 
50,000 
51.000 
51, 000 

fia,4ao 

0 

0. 

.IX)30 

*o(r/o 

.0105 
.0141 

t  oito 

.0S17 
.0355 
.0003 
.0378 

.0476 
.1100 

.21 

.m 

.75 

.ai 

.« 

1.05 
1.22 
L40 
1.00 

hm 

3,09 

Inch, 

0. 

l(itti»l  Io4d. 

'  ^Voooi'* 

KkAlSo  llmtt 

™| 

.- ,. 

»ia.2twr€»]rL 

11  ii 

Fractured  4"  from  grips*    Appearance,  Hbrotts. 
Diameter  at  fmctare,  ",4T.    Area,  •IT^  4*quare  ii 
17.6  per  cenL 
Elaagatioa  of  5- inch  seotions,  ".68,  ''.6a,  ",62,  ".63 


m 


i 


Mti 


W 


TESTS   OF   IRONj  STEEL,  AND   OTHER   MATERIALS, 

Fa  2063- 

First  i4nok  bar* 

Diameter,  "-015* 

Seetional  area,  *21  square  iutjb, 

Gaoged  length,  20". 


555 


ap^li«dl4Hd«L 

Ja  j^i^ged  Ittngtli. 

BfimAflca. 

Totftl 

P^r  Bii  [uu>e 

BloQgAtion* 

Set 

P&VMdt. 

210 
LMOO 
4,300 
11900 
t.  500 

T/r:o 

T.fftO 
IJLliO 

it<no 

a«£0 

aoQo 

11310 

%mo 

■400 

AJfTO 

■K4»0 
4 

P&wndM. 
l.iKK) 
r.,  000 
10,  liOO 
lS,«tiO 
^,€uO 
%04MI 
3i,000 

as^ooo 

30,(KI0 
37,000 
3KOO0 
3I>,0C0 
40,000 
41,000 
4^000 

4:1,  no« 
44000 

46^000 
40,000 
47,000 
48,000 
40,000 
4UJ<00 
0 

0. 
,0028 

.0i04 
,0140 
*0177 

.nu 

.02S35 

.0275 

.o;iS3 

.03»1 

.43 

.71 

1.05 
1.20 

l.BO 
L«J 

L7S 

Inek. 

0. 

Initial  load. 

ElMtloUoilt 

Tanaile  fttreii|;tLi. 

=».f  ptfT  oeat                                                         1 

.ti«03 

1.98 

Ftat^tured  13"  from  grips, 
Diaojf^ter  at  fractare,  ".46, 
ilM  pt*r  cent 
Eiougatiaii  of  3-iticli  sections, 


iYppear ail eo,  fi  1 1  ro va^n 
Area,  .166  SQtmre  iiieli. 


Contraction, 


.45,  ",47;  ".47,  ".48,  ".54»,  ''.47. 


556  TESTS   OF   IRON,  STEEL,  AND   OTHEB  Mi 

No.  2064. 


1 

* 

Second  i-inek  bar. 

Mark,  A. 

Diameter,  ''.515. 

Sectional  area,  .21  square  inch. 

Gauged  length,  2(K'. 

i 

i 
\ 

ApiOiedlond*. 

III  ganged  length. 

Total. 

Peraoiuune 
inch. 

Set. 

Benai 

1 

1 

1 

Pounds, 

210 

1,060 

8,100 

8,160 

<200 

6,260 

6,300 

7,360 

7.560 

7,770 

7,980 

8,100 

8,400 

8,610 

8.820 

9,030 

9.240 

9,450 

9,660 

0,870 

10,080 

10,200 

10,500 

10,700 

0 

PiDttfKto. 

1,000 
6,060 
10,000 
15,000 
20,000 
26.000 
30,000 
36,000 
36,000 
87,000 
38.000 
80.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
441,000 
47,000 
48,000 
49,000 
60,000 
60.060 
0 

0. 

.0027 
.0061 
.0098 
.0132 
.0160 
.0207 
.0246 
.0266 
.0270 
.0280 
.0650 
.66 
.61 
.67 
.76 
.86 
.97 

1.00 

1.24 

1.46 

1.66 

LOO 

Inch. 
0. 

Initial  iMd. 

• 

t 

1 

1 

.0004  J 

1 

• 

ElMtio  Umit. 

• 

f 

1 

« 

* 

■ 

J 

t 

2.20 

—11.0  per  cent. 

I    I 


Fractured  KV'  from  grips. 
Diameter  at  fracture,  ''.47. 
per  cent. 
Elongation  of  6-inch  sections,  ".52,  ".53*,  ".54,  ".61 


Appearance,  fibrous. 
Area,  .173  square  inch. 


t     ! 


:  1 


TE8TS   OP    IRON,    STEEL,    AHD   OTHZR   iWATEKlALS. 

No.  wm. 

SecGnd  i-ineh  bar. 
JUarkB  B. 
Diameter,  ".51d, 
Bectioiial  area^  .21  square  inch. 
Gauged  length,  ,2(F' 
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Applied  kwda. 

Ib  gBOied  UsiffUi. 

BemArka, 

ToteL 

1  Ftet-vqttare 

Eloitgiittoii 

S«t. 

210 
i,050 
2,100 

ii30O 
I,:50 
i^.JOO 

-im 

4100 
«.4O0 
«,  ftlO 

«.8ao 

ft.030 

^430 

ft.  MO 
«,BTO 

in,  090 

1.000 
5,000 
10,  000 
15^000 
20,000 
3£,0OO 
30.000 
85^000 
3^000 
97,000 
38,000 
30.000 
4«,000 
41,000 
42,000 
43,000 
44  000 
45.000 
441,000 
47,000 
4fl,on0 
40.000 
50,000 
5J,0<)0    ; 
5t^000 
0 

IncJUt. 

0. 
.0029 
.0067 
.U104 
.0I4« 
,  0I7S 
.ir.E20 

.ose« 

.0375 

.osii 

.0320 

.ao 

.58 
.00 

*77 
,U 
.OS 

hm 

1.30 

t.n 

2.  OS 
2.28 

0. 

IniyallMd. 

—  U.T  per  c*nt. 

""""oooi"" 

"'**"•"• 

10 

^^.'O 

1 

2174 

Pfaetured  3"  fipom  (frips.    Appearance,  fibrous. 

imet^r  at  fractare,  ",47,    Area,  ,17,1  square  inch.    Contraction, 

iiicmgation  of  5  inch  sectioos,  '^72,  "JS,  ".68,  ^'.64,  "J0,  ".69, 


558  TEBTS   or   lEOK,   dXEEL,   AHD   OTUEK    M 

Fir»t  ^-inch  bar, 

Mark^  A. 

Diameter,  ".370. 

Beotional  iiren,  JOT  square  iseh/ 

Ganged  leugtb^  20'^ 

Bartace  cracks  along  one  side  of  the  bar  before  tfi 


Appli^lottOs. 

In  gi^^iged  lengtl}. 

Toi^le 

Elong^Uoo. 

Se>4 

£«mi 

107 

5SS 

1,070 

1,«05 

a;  1*0 

4,«75 
3,210 

3*74* 

cooe 

4,173 

44M 
4,001 
470* 

4,0(33 

Sviae 

5,1*0 
0 

1.000 

5,000 
JO.  1100 
16,000 
20,00« 

Aooo 

10,000 

as,ooo 

S0,OOO 
»7,000 

ii;o«o 
iO,too 

40.000 

41,000 
42,000 
43,000 
44  0CO 
4^000 
44000 
47,000 
44000 
44&00 

0. 
.0037 

.mm 

.0123 

,0202 
.0238 
0281 

Io@oe 

.O^Oi 

,0S55 
IB 

.40 
.53 

.m 

.72 
.HI 

0. 

InillAltOttl], 

.'oiie" 

BlMiki  lliDt4 

TeiDBiJe  ■tr«tLgUi^ 

J.  17 

— 6. 0  per  c«alh 

Fractured  4"  from  grips. 
Diameter  at  fnvcture^  ".35, 
per  cent. 
Elougation  of  54ec1i  sectious,  ^',31,  ".M|  ".29»  '^ 


AppearaEce,  flbroas. 
Area,  .096  square  inch. 


29 


Tmrs  OF  iKox,  steel,  and  othkr  materials. 

.,     ,    ^  First  i-inch  bur. 

Mark,  B. 

Flia  meter,  ",370, 

Bectional  area^  ,107  square  inch. 

Gauged  length,  20'^ 
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Afpli«d  lAttdH. 

In  £«]g«d  Ifliiffili. 

BCDOAflu. 

nt^ 

iocb. 

£loDgmtloD. 

Sot 

197 

:  aw 

-  ll» 

J, 000 

SkOOO 

10. 000 

is^ooo 
mo<K) 

25,000 

u.ooo 

^5,000 
30,  QW 
37,000 

40,000 
41.000 
4X000 

4a,  000 

44,000 

44^,000 
40,000 
47,  OOO 
4a,Q0l> 
4a,5O0 

a 

0, 
.0030 

.oo«a 

0104 
.Olltr 

.oaaa 

.0214 

.f90l 

.OM 

*om 

.0310 

.0319 
.01115 
.0500 
.10 

,efi 

.71 

,M 

-SI 

I.  OS 

/writ 

o» 

iBttlAl  iMbd. 

TeiMUe  iilf«i]jcib« 

OTS 

,^10 

404 

-3    1 

:dO 

0 

L1& 

Fractured  3"  from  grips.    Appearauce,  tibroas. 

uaeteT  at  fracture,  ".34,    Area,  .091  square  idcIj,    CDutractioii,  15.0 

:  !  agation  of  5  inch  sections,  "Jl^  ",31,  '',20^  '/,28,  ".27,  ".2a 


I ; 


560  TESTS   OF  IRON,    STEEL,    AND   OTHER  MAI 

No.  2068. 

Seeand  %4mek  bat. 

Hark,  A. 

Diameter,  '^370. 

Sectional  area,  .107  sqaare  inch. 

Ganged  length,  20^'. 


I  ! 


I. 


»   1   ! 


[■ 


:  I 


ApplisdliMidB. 

In  KmiiRi4  length. 

Totel. 

•^or 

Set 

Baawl 

PiMMidi. 
107 
686 

1,670 
1,606 
%140 

8.310 
8^746 
9. 858 
8.000 
4,066 
4,173 
4,360 
4,887 
4,4M 
4,601 
<706 
4,816 
4,828 
^026 

6^348 
6^850 
6^467 

Pmmdg, 
1,000 
6,000 
10.006 
16,000 
30.000 
36,000 
80.000 
86.000 
86,000 
87,000 
88^000 
»,000 
401000 
41,000 
S^OOO 
48,000 
44.000 
46,000 
46,000 
47,000 
48,000 
46,000 
80,000 
61,000 
6^000 
63,000 
68,640 
0 

IfUhM. 

0. 

.0026 
.6067 
.0087 
.0180 
.0167 
.0200 
.0280 
.0836 
.6244 
.0260 
.0306 
.0266 
.0277 
.0281 
.12 
.66 
.80 

1.00 

L07 

1.30 

1.43 

1.64 

1.67 

S.36 

8.00 

InA. 
6. 

Initinlloiid. 

6. 

SlMtie  limit 

............ 

•— » 

* 

»17.7peroenl. 

8.64 

Fractured  22^'  from  grips.    Appearance,  fibrous. 
Diameter  at  fracture,  "Ji2.    Area,  .080  sqnare  inc 
26.2  per  cent 
Elongation  of  S-inch  sections,  ''.78,  ''^2,  ''.90,  V'.OV 


OF   IROJJ,    KFEKL,    AND   OTHER   MATERIALS. 
Semnd^  linch  bar. 


561 


Biameter,  ''.370, 

Be^Uooal  areE,  ,107  ^qiiara  inch. 

Gauged  leogtb,  20", 


ApplMlMdi. 

If)  jtuiged  iQaclh. 

BefnAftfl. 

Tf*Ul. 

Per  flmt«re 

iDCD. 

Rl«3El$r»ti<ID. 

SeL 

Ftnmds. 
107 

1,070 
1  tfHtS, 

1,0U0 
S,000 
10,000 
W,  OUO 
90J^ 
25.000 

aa,ooo 
»a,ooo 

87.000 
3«,000 
30.000 
to,  000 
41,000 
431000 
43,000 
44,000 
4A,000 
40,000 
47.000 
48  000 
49,000 
00,000 

0. 
.0033 
.0080 
,0117 
,0l4i 

.0335 

.«a&7 

.0»M 

,0«T0 
.0277 
.02^ 
.0207 
.045O 

.mm 

.14 

.£1 

.70 

.9« 
1.0O 
L07 
1.20 
1,40 
1.03       1 

0. 

Itiitml  ^tmd., 
=  10.8  per  fnnb,                                                         , 

1 

in 

'-S 

30 

.0003 

4,oit 

<173 

4,  cat 

J  wi 

■% 

i!i 

^  -^J 

^MI2» 

*,J» 

" *- - 

Iv4l7 

\««l 

52,000 

1.90 

\m 

^%iMO             2.AA        1 

\m 

M,^m 

0 

3Las 

"               "        f 

■tuj 
tiet 

red  4"  fin 
«r  at  fr 

om  grips 
acture,  " 

•     Appe 
.37.     Ar 

trance,  fibroiti^, 

ea,  ,057  squats  iQch* 

Contraction 

'» 

L>[igation  of  d-iach  sectious^  r'.02"»  ".97,  ",83^  '^81,  ".74,  ",06, 
H,  Ex,  45 36 
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TESTS   OP   IHOK,  8TBBL,   AN»  OTHER   M 


n 


o 

a 

I 

O 

o 

g 

o 

o 

o 

o 

I 

s 

s 


llli 


p 

Is 


5^ 

PI 


I 


II 


-1^ 


^     ^^ 


^  r*  «- 


t3._ 


I 


^s^ 


;l  ill  a 


^    ^     P    t: 


Ti^i*^    '-'    K 


»^    ^  ^^    bN3i»>^ii«BE.    ii* 


<£    s! 


s4  A  o* 


>fi  1^  St  t«  tT»  t-      i««t-P-t      ? 
*  r»  w  « *©  P*     1^  rt  ?i  ?» to      S 

^  mill  Jill    oiifuni    ir 
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fl  IF  H 


1 2  i  E  g    £  i  i  s  3    .i 


a    i 


r4     ^ 


=2  "^s^ 


^;:  3S^S2  s  E;  :i  s  ^va 


m^sHM-^ 


«      '**•'«- 


ff" 


I 


III 


i  ^ 

ii 


^f  If 


|?^igS    S?t?18    S    S    g    t    SIS 

^  ■!-•  I- ^^  IS  ic       '•i^irin:^      c-       A      «^      4      cj-xi^ 

"IieIii  iiiii  I  s  i  i  ^^^ 


liiiig  iiiii  till 


fiiiii  isiis  I  s  i  s  ^.i^ 


ig^^^8  ss^iii  S  §  i  §  Sil 


^  24  C4  e^  C4  fj        dI  r^  ^  ^  <f4       *i 


3    S    3I!8 

^     -4     ,4   '   ' 


^«o-<«   Q^e^o^   £5   D  ^   «   o^« 
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ii  n  I1 1]  II 11  n 
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564  TESTB    OF   moN,  8TEEL,  AND    OTHEB   %h 


tMt. 

ter. 

tiniml 
or  (Ml, 

BlaatLfi  limit,      • 

r«iulb«inM 

Mvrks. 

To^taL 

30.  MO 

TulAl. 

15« 

J.  A-W,,->. 

SqAneh. 
.3^ 

Area  at  l^«atmi^. 

App«*rii&0*  ^f  fh»tnnk 

Afw. 

Etti 

100* 

tneh. 

.40 

IMA 

44,0 

Vlbra 
...-do 

Mi, 

U)fl« 

.1257 

4J17 

— " — 

;llil 


^OT'TTV'    O^ tSpeC-VTTVeTtiS 


3S' 


■I 


~2s;     ti 


vm 


jt^AS  SRUx^-yw^^^iS'r' 


3/.^. 


Htr^ 


tp"  t 


'T'nBflBBSI^ 


2«. 


:2.  ooo^  ^^Lct:m^, 


H  Ex  45  50) 


1^    f'wt* 


,§ 

*«^*^:.,_^ 


.§ 


^ear^i 


h^. 


u 

I 

I 


s 


§ 


If 


11 


I 


$ 
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TESTS    OP   IRON,    STEEL,    AND    OTHER   IklATERIALS, 
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rahwat  axles. 

NSILB  TESTS  OF  SPECIMENS  FROM  WROUGHT  IRON  AND  STEEL 
TENDER  AND  PASSENGER  CAR  AXLES. 

»rk8,»l^>  No.  1595. 

iameter,  l'M29.    Sectional  area,  1  square  inch.    Gauged  length,  10'/. 


A^ppUedloMla. 

In  gansed  length. 

Ketnlirka. 

iteL 

Per  BOTiAre 

Set. 

mda. 
000 
00* 
000 
00« 
009 
00« 
889 

Pmmd9. 
1,000 
5,000 
10,000 
15.000 
18;  000 
20.000 
90,500 
21.000  . 
21.600 
22.000 
29,500 
28,000 
2S,568 
24,000 
24.500 
25.000 
26^000 
27,000 
28^000 
28^000 
30,000 
31,000 
32,000 
33;  000 
34,000 
35.000 
86.000 
87.000 
88,000 
S800 
40^000 
41,000 
4^000 
48^000 
43,520 

Jim*. 
0. 
.0016 

■Tx 

.0068 

.0071 

.0068 

.0086 

.0003 

.0086 

.0117 

.0188 

.0161 

.0180 

.0217 

.0248 

.0307 

.0460 

.0610 

.0810 

.1050 

.1810 

.1660 

.1880 

.22 

.20 

.80 

.84 

.40 

.46 

.58 

.58 

.67 

.78 

.88 

.M 

IfUh. 

0. 
0. 
0. 

a 
0. 

.0006 

Initial  load. 
Bliistio  limit 

cSnnpping  soands;  cncka  opaiipd  \n  cylln4Hc«l 
>    tnrftuje  of  stem. 

009 

509 

000 

500 

000 

000 

000 

500 

000 
000 

.016J 

008 

000 

000 

000 

008 

000 

000 

000 

000 

000 

000 

000 

080 

060 

000 

000 

000 

628 

Teneile  strength.- 

0 

ss  0.4  per  oent. 

Matured  3'MO  from  neck,  and  &',2  from  outside  eud  of  specimen, 
^pearance  of  fracture,  fibrous,  with  a  granular  «i>ot  ".20  Ijy  ".20  m> 
ircumference.    Cracks  opened  in  stem  in  vicinity  of  place  of  rupt* 
Tore  apart  in  detail.    Contains  cinder. 

stmeter  at  fracture,  1";  area,  .785  sq.inch ;  contnu-tioii,  'J  1.5  per  cent. 
>Dgation  of  inch  sections,  ".08,  ".08,  ".07,  ".08,  ".08,  ".07,  ".09,  ".13, 
,  ''.09. 


566  TESTS   OF   IBON,    STEEL,    AND   OTHER  MATERIALS. 

No.  1696. 

Marks,  ^S,^" 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inoh, 
Oaaged  length,  10'^ 


AfipUadloftdi. 

III  gaojced  length. 

Totftl. 

Persqnaire 
Inoh. 

Eloiij{»tt0n. 

Set 

BflOMiks. 

1 

Pounda. 
XOOO 
5.  GOO 
10.000 
15,000 
13,000 
19.000 
20,000 
20.500 
21.000 
21.600 
22.000 
22.500 
23,000 

Pwmdt. 
1.000 
5,000 
10,000 
15^000 
18,000 
19.000 
20.000 
20,500 
21,000 
21,500 
22.000 
22,500 
23.000 
93,500 
24,000 
24,500 
26,000 
28.000 
27,000 
88.000 
29,000 
30,000 
31,000 
82.000 
33.000 
84,000 
35.000 
36,000 
8^000 
88.000 
39,000 
39,510 
0 

Jndk. 

0. 

.0015 
.0083 
.0052 
.0088 
.0068 
,0074 
.0081 
.0086 
.0091 
.0098 
.0108 
.0118 
.0181 
.0160 
.0188 
.0198 
.0250 
.0840 
.0442 
.0575 
.0812 
.1090 
.1350 
.1680 
.20 
.28 
.29 
.33 
.39 
.44 
.49 
.58 

Inch, 
0. 
0. 
0. 

Initlalloiid. 

.Ol«7 

m<^t4o  limit 

23,500 
24.000 

24,500 

1    25.000 
28.000 

.0108 

27.000 
28.000 
29.000 
30.000 
31,000 

OA    AAA 

82, 000 

38,000 

34.000 
36,000 
38.000 
37.0UO 
38,000 
30.000 
39,610 

. 

Tensile  Atmngtb. 
=6.8  per  cent 

Fractured  5".l5  from  neck,  and  ICF'.OO  from  outside  end  of  specinjt-L. 

Appearance,  fibrous,  65  per  cent.;  granular,  35  per  cent  GontHiih 
cinder.  Opened  cracks  along  the  surface  of  stem.  These  cracks  wen 
developed  during  the  latter  part  of  the  test. 

Rupture  occurred  in  detail,  the  metal  in  the  fibrous  part  gradual!} 
tearing  apart.    The  granular  part  fractured  suddenly. 

Diameter  at  fracture,  l'^05.  Area,  .866  square  inch.  Oontractioiu 
13.4  per  cent 

Elongation  of  inch  sections,  ''.06,  ''.04,  ".04,  ".05,  ".04,  ".08,  ".U*. 
".07,  ".04,  ".05. 
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Marks,  »^^« 


No.  1597. 


c, 

Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  10''. 


AppUfldlMMla. 

In  ganged  length. 

Remarks. 

TottO. 

Per  square 
inob. 

Eloogfttion. 

Set. 

FoundM. 
1,000 
5,000 
10.000 
15,000 

laooo 

Pounds, 
1,000 
5,000 
10,000 
15,000 
18.000 
19,000 
20.000 
20,500 
21,000 
21,500 
22.000 
22,500 
23.000 
23.500 
24.000 
24,500 
25.000 
26,000 
27.000 
28.000 
20.000 
30.000 
31.000 
32.000 
33.000 
34,000 
35,000 
36,000 
87.000 
88.000 
80,000 
40.000 
41.000 
42.000 
42.800 
0 

Inch. 

0. 

.0015 
.0032 
.0050 
.0062 
.0068 
.0073 
.0078 
.0083 
.0087 
.0093 
.0100 
.0113 
.0120 
.0149 
.0166 
.0106 
.0248 
.0343 
.0468 
.0650 
.0855 
.1120 
.1380 
.1725 
.2060 
.25 
.30 
.33 
.39 
.45 
.52 
.60 
.70 
.72 
.88 

Inch. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Cracks  open  iu  stem. 

Tensile  siren  frth. 
=  8. 8  p«T  cent. 

19,000 

20.000 

20.500 

21.000 

21,500 

2:^000 

22,500 

2a,  000 

2i  500 

24.000 

24,500 

25.000 

24,000 

27.000 

28,000 

29.000 

30,000 

3L00O 

3A00O 

33,000 

34,000 

35,000 

36,000 

37.000 

.'«.000 

39.000 

40,000 

41.000 

42,000 

42,  m> 

0 

Fracture-d  3".5  from  neck,  and  6".6  from  the  outside  end  of  specimen. 

)pearance,  fibrous ;  contains  cinder.     Opened  cracks  along  the  sur- 

«  of  stem. 

Diameter  at  fracture,  V\06.    Area,  .882  square  inch.     Contraction, 

.8  per  cent. 

Elongation  of  inch  sections,  ''.06,  ''.08,  ".09,  ".07,  ".07,  ".08,  ".09, 

.?•,  ".10,  ".07. 
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568  TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  1598. 
Marks,  *if ' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  lengtli,  1(K'. 


AppUfld  loAda. 


TMaL 


Per  Bqaare 


Blongatlon.        Sek 


IngMiged  IflBgih. 


Bemarka. 


1«000 

10»000 
U,000 
18»000 
19,000 
20,000 
90,500 
21,000 

ai,floo 

22.000 
22.600 
23.000 
28,600 

24,000 
24,600 
2S»000 
26,500 
20.000 
26^600 
27.000 
28,000 
20,000 
80,000 
81,000 
89;  000 
83.000 
84.  COO 
86.000 
80,000 
87,000 
88.000 
80,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46^000 
44^000 
47,000 
47,890 
0 


Fmmds. 
1.000 
6,000 
10,000 
IS.  000 
18^000 
19,000 
20,000 
20,500 
21.000 
21,600 
22.000 
22.500 
23,000 
28,500 
24,000 
24,600 
26.000 
26.500 
20,000 
26.500 
27,000 
28,000 
20.000 
80.000 
81.000 
32.000 
83,000 
84,000 
36.000 
36.000 
37.000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
46,000 
40.000 
47.000 
47,890 
0 


Inehsa, 
0. 
.0015 


.0001 
.0065 
.0009 
.0071 
.0072 
.0073 
.0076 
.0078 
.0080 
.0083 


.0101 

.0146 

.0226 

.0367 

.0481 

.0580 

.0776 

.1000 

.1230 

.1470 

.1750 

.2075 

.24 

.27 

.32 

.36 

.40 

.46 

.51 

.58 

.65 

.74 

.85 

1.00 

1.21 

1.57 

1.73 


Jneh. 
0. 

a 

0. 
0. 


InltiAlIoftd. 


BlMtie 


Tensile  sirepf(tli. 
— 17. 3  per  cent. 


Fractured  3'M  from  neck.  Appearance,  fibrons ;  trace  of  granola 
tion.    Seam  at  place  of  rupture. 

Diameter  at  fracture,  ^^94.  Area,  .694  square  inch.  Contraction, 
30. 6  per  cent 

Elongation  of  incti  sections,  'M4,  ".31*,  'M6,  'M4,'M6,".18/'.20,".17, 
'M4,  'M4. 


TESTS    OP    IROK,    BTEEL.    ANl>   OTHER    MATERIALS. 

No.   1590. 
I      %       tl  dt  F, 

iameter,  l'^i29. 

sctiotial  area^  1  square  inch, 

iiQged  tengtb,  10".  ^ 


^»69 


AppliodliMi^ 

la  gftQgi^  leujfth 

Bemftrka, 

Cntel. 

F«rMiuf« 

£lDO|^l1oa. 

Set. 

1(000 
1^400 
LiiO 

im 

l^£00 

Looo 

1.O0O 

s^ooo 

tO,«MO 
1&,000 

IS.  04)0 
20,  OfNj 
20^6<iO 

*ii,  oai» 

SI,  500 
«2,000 

£2,500 

sa,o«o 

S3,dO0 
24,  flUO 

2fi,VO0 

:;!e,ooo 
:£7,ooo 

28,000 
2%  000 

do^oot 

SI.O0O 

30.000    ' 
34.000 

a7,ooo 
3a,ooo 

3t,D00 
40,0tK) 
41,000 

4^000 
43,000 
44,  ooy 

4^,000 
40,000 
47,000 
47,440 
0 

JiuJUt. 
0. 
»00t6 

.OOfiS 
.000& 
.0073 
,U0T7 
,0OEK» 
.008S 
.00e4 

.mm 

OJOl 
.0113 
.  01 2S 
.0150 
.01^ 

.osoi 

.0440 
,0500 
.0775 
AG2i 
1200 
,1030 
.1910 

.22ao 

.27 
,30 
.34 

.so 

.4a 

.m 

.77 

K07 
1.31 
1,  3§ 
L79 

a 

0. 
0. 
.0001 

"*  ^^ooos' 

Etutto  Unll 

TtniBlb  itrtmictli. 

—  17.i  per  ofiitt.                                                        , 

I^DQO    1 

.-...- *..^-. 

LOOP 

(MO 

AM 

Im 

,t»0 

lOOO 

I^OM 

^4*0 

t.ooo 

,000 

,000 

1,000 

vOM 

^OM 

,000 

lOOi 

^4tt 

1000 
MO 

*^.«^....^^ 

'«M 

•fttt 

<m 

^100 

,M0 

.441} 

6 

■acturedS'^S  from  neck.    AppearaiK^e,  fibrous,  slightly  gnuiulan 
iameter  at  fracturej  ".**5,     Area,  *709  square  lucli,    CouUautioiij 
per  cent. 
ODgation  of  idcU  sections,  'M4,  'M7,  ''.L'4,  ".39»,  ".19,  "J 5,  'M4, 


570 


TESTS    OP    IRON,    STEEL,    AND   OTHER   MATEKUL8. 


No.  1600. 


Marks,  ^^^' 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  10^. 


Applied  UMdii. 

In  ganged  length. 

TotaL 

PertQiuffe 
incb. 

Slong»tion. 

Set 

Remmrks. 

PimmU. 
1.000 
6,000 
10,000 
16,000 
18.000 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24.000 
24.500 
25.000 
26.  000 
27, 000 
1     28.000 
29, 0(H) 
30,000 
81.000 
82,000 
33,000 
34,000 
35.000 
36,000 
37,  000 
38.000 
39.000 
40,000 
41, 000 
42,000 
43.000 
44,000 
46,000 
46.000 
46.510 
0 

Poundt. 
1.000 
6,000 
10.000 
16,000 
18.000 
20,000 
20.500 
21,000 
21,50(5 
22.000 
22,500 
23,000 
28,600 
24,000 
24,  .500 
2X  000 
26.000 
27.  COO 
28.000 
20.000 
30.000 
31.000 
32.000 
83.000 
34,000 
36.000 
30,000 
37,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
46,510 
0 

IneJus. 
0. 

.0016 
.0082 
.0061 
.0062 
.0070 
.0072 
.0074 
.0077 
.0080 
.0083 
.0088 
.0100 
.0108 
.0125 
.01<^5 

Inch. 
0. 
0. 
0. 

Initial  loed. 

.0001 

• 

Elastio  limit. 

.0302 
.0400 
.0558 

.0760 

.1000 

.1276 

.1576 

.1000 

.2236 

.27 

.81 

.35 

.40 

.44 

.51 

.69 

.67 

.78 

.02 
1.03 
1.28 
1.53 
1.66 

Opening  along  a  aeam. 

=  16.6  per  cent. 

Fractured  6''  from  neck.  Appearance,  fibrous,  66  per  cent ;  gniiwi 
lar,  35  per  cent. 

Diameter  at  fracture,  '^99•  Area,  .770  square  inch.  Contractioiv 
23.0  per  cent. 

Elongation  of  inch  sections,  'M3,  ".14,  ".16,  ".17,  ".18,  ".25%  ".22 
".16,  ".13,  ".13. 


I  !       !i       ♦ 


TESTS    OP   IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  601, 
Marks,  »^f^ 
4eter,  V'J29. 
ionul  ai^a^  1  square  mcb« 


571 


Applied  ICMuli. 

Id  gauged  tengUi. 

R«markii. 

TotKl. 

Far  flquara 

Blimga,U<fm» 

S«t 

1.000 
fi^OOO 
1%«00 

mooo 

11^  000 

jaooo 

PmmdM. 

i.oco 

5.000 
10,000 
16,000 
IBpDOO 

mooo 

20,000 

^,500 
21,000 

31,500 
23,000 
2a»60O 
83,000 
2a  600 
34,000 
34,500 

mooo 

20,000 
27.000 
£8,ti00 
LI),  000 
HO.  000 

InekM. 

0. 

.WJIO 
,0033 
.00^3 
.0003 
.0070 
.0074 
.0078 
.0000 
.0083 
.0087 
.0003 
.0103 

-ons 

,0133 
.01££ 
,0103 

.ossa 

.045$ 

.0435 
.0^0 

.ioe» 

.1»B0 

.leoo 
,»oo 
*m 
.Si 

.3« 
*41 

.47 

,eo 

.«7 
.7§ 
.00 

1.0» 
1-.17 
1.47 
L54 

0. 
0. 
0. 
0. 

• 
Elutic  Itm  jt. 

Smf  AM  orickJi  op«a. 

Teittlb  «lr«iiglli.                                                    , 

Sim 

.0001 

ti^ooo 

tLSoi 

^•00 

...„»,..,». 

9,500 

la^ooo 

a;  500 

fei»ooo 

MibOO 

HOOO 

ff^OlHI 
37,000 

s»,cioa 

Sl».uOd 
111,  PiJO 

11,  iXkj    '       Si.  mo 

R,(»0o 

^.000 
3.1.  OliO 
34,000 
V«,Oi« 

aaooo 

37,000 
38.000 
3»,0fl0 
40^000 
41,000 
43;  000 
43,000 
44,000 

ta^ooo 

40,000 
47, MOO 
47,500 

lt,000 

11,000 

K^OOa 
li^(WO 

rr.ooo 

HsOOO 

PliOOO 

l<Koc<e 

U.000 

12,000 

lA^OUO 

KODO 

isieoo 

*    ■'-•"! 

0 

J 

met  tired  5'M5  from  neck,  nm\  8'^L*  from  outshk^  eml  of  g]>eeiiue[i* 
^>earaii€e,  fibroiiia;  trace  of  gratiulatiou,    UpetJ«^d  cracks  iu  isiirfuceof 

►mmeter  at  txaetiire,  I'^Ol,    Are^  .801  squura  iuuli,    €oDtmctioD, 
\  per  cent* 

ilongatioD  of  Uioh   sections,  'M4,  'MS,  'M7,  "J6,  M6,  ^MO,  ",27% 
t,  'MO,  'M(*. 


I 


572  TESTS   OP   IKON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1602. 

Marks,  ®^^» 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  incli. 
Ganged  lengtli,  1(K'. 


Applied  loAda. 


TotaL 


P9wndi. 
1,000 
6,000 
10,000 
15,000 
18,000 
10,000 
20.000 
20,600 
21,000 
21,500 
22,000 
22.500 
23.000 
23,500 
24,000 
24,600 
25,000 
20.000 
27.000 
2ii.000 
28.000 
30.000 
81.000 
82.000 
83.000 
34,000 
86.000 
30,000 
37,000 
33.000 
39,000 
40,000 
41.000 
4^000 
4^,000 
4i000 
46,000 
40,000 
47.000 
47.710 
0 


Per 
ln< 


BQQWe 

Boh. 


XlMigatio 


Ponndf. 
1,000 
6,000 

10,000 
16,000 
18,000 
19,000 
20.000 
20,500 
21.001) 
21,600 
22,000 
22,500 
23.000 
28,500 
24,000 
24.500 
26.000 
20.000 
27,000 
28,000 
20.000 
30,000 
31,00V 

82,ooa 

83,000 
34,000 
36,000 
36,000 
37.000 
38,000 
30,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46.000 
47.000 
47. 710 
0 


Id  gragsd  length. 


.0016 
.0034 
.0061 
.0064 

.0007 

.0071 

.0076 

.0070 

.0086 

.0101 

.0128 

.0170 

.0213 

.0256 

.0304 

.0906 

.0648 

.0700 

.0078 

.1180 

.1420 

.1680 

.1076 

.2280 

.27 

.29 

.84 

.38 

.42 

.48 

.58 

.60 

.67 

.76 

.87 

LOO 

1.14 

1.40 

1.83 

1.98 


Jim*. 
0. 
0. 
0. 
.0001 


InlliAl 


KlMtio  limit. 


Surfhee  enoka  open. 


Tenaile  ttmntrth. 
^  19.8  per  < 


Fraotared  6'^50  from  ueck,  and  O^'.S  from  outside  end  of  specimeD. 
Appearance,  flbrons ;  trace  of  granulation ;  seamy. 

Diameter  at  fractnre,  ".97.  Area,  .739  square  inch.  ContractioD, 
26.1  per  cent. 

Elongation  of  inch  sections,  ".13,  ".14,  ".14,  ".19,  ".34»,  ".25,  "^K 
".19,  ".20,  ".20. 


T128T8   OF    IKON,    STEEL,    AND    UTUKK    MATERIALS,  5T3 


Ko.  Iti03. 


Diameter,  1"J20, 

Sectional  area,  1  squai^  iach* 

Gatigecl  leogtli,  10". 


Apsillt^l  lOAdii. 

Jo  e^ugcd  1«D^h. 

Tiitjd. 

FifT  sqturQ 

£]DngmtiinL 

s«t. 

Beourkt, 

Lit  009 

)ii  WW 

?l,000 
It.  (09 
^OM 

mOOQ 

14,000 

H^oo 
mooo 

1T,0Ofl 

moM 

1,000 

5,000 
10,000 
1fi,0«0 
11^000 
191,000 

mDoo 

20,f<00 
2U0O0 
21,500 
22^  QOn 

3^^000 
23,500 
34,000 
24,500 
23.000 
2fl,pO0 
27,0MI 
2«,  UOO 
2U.00O 
30,000 
111,000 

3^,000 

;h,ooo 

XSOOO 
3/1,000 
'.il,  000 
3£,000 
30. 000 
40,000 
4UOO0 
42,000 

41,000 

45,000 
0 

Inches. 

0. 

.OOltt 
,0032 

,009a 

.0073 
,0OB1 
.0O§8 
,0100 
,Oll» 

.oua 
din 
,o.r2S 

jr27U 
(1330 

.orm 

,0512 

.«« 

«wia 

.1435 

.}r2^ 

.204A 

,^ao 

:S 

.AS 

.45 
,74 
.m 

MA 
L41 
hU 

/MIL 
0, 
.0001 

l0lti«]tDftd, 

,0004 

ElM^Oll»l|h 

3aCM» 

mooo 

1:1, 0*0 

mooo 

^000 

14«0M 

s&.ioe 

37.000 

lie 

■'W 

•00 

i: .  ficto 

Rurfiiii^  ctMiks  mpoo. 

M^OOO 

«a.e» 

0 

Fractared  4",35  from  neck,  and  13''  from  ontaide  end  of  ^peciiueu. 
pf>earance,  fibrous,  75  f^r  cenL;  granular,  25  per  cent ;  Beamy. 
Diaiueter  at  fracture,  ".97.     Area, -739  square  inch.    Cotitraetion, 
LI  p«r  cent 
Elongation  of  inch  nections,  ".15,  ",14, 'M4,  'M6.  ",15,  ".ITi  'M0.  **M\ 


574  TESTS   OF   IRON,   STEEL,    AND   OTHER  MATERIALS. 


WBOUOHT-IBOV  TESDBB  AXLK 

This  axle  fractured  in  service,  caasinfi:  derailment  of  train. 
The  fractare  oocarred  inside  the  wheel  seat*  and  firom  its  appearance 
a  part  of  the  fractare  was  evidently  an  old  one. 

Ko.  1641. 

Mark  1. 

Diameter,  l'^0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  6^^ 


Total. 

^-toX" 

Blongatton. 

Set 

Bflnarts. 

i 

PottfMto. 

600 
4,000 
K,000 
12,000 
18,000 
18.800 
17.5.00 
17.000 
18.000 
18.400 
19.200  * 
20.000 
20,800 
21.800 
22.400 
23,200 
24,000 
24,800 
25.800 
28,400 
27,200 
28.000 
28,800 
29,600 
30,400 
81,200 
32,000 
32,800 
83.800 
34,400 
34,800 
0 

Poundi. 
1.000 
6,000 
10,000 
16,000 
90,000 
21,000 
21,500 
22,000 
22,500 
23,000 
24,000 
26.000 
28,000 
27.000 
26.000 
29.000 
30.000 
31.000 
32,000 
33,000 
34,000 
35,000 
3d,  000 
37.000 
3  ,000 
89,000 
40,000 
41,000 
42.000 
43,000 
43.500 
0 

IndL 

0. 

.0008 
.0018 
.0080 
.0044 
.0047 
.0054 
.0056 
.0088 
.0060 
.0166 
.0226 
.0820 
.0400 
.0580 
.0887 
.0611 
.0988 
.1128 
.1317 
.1517 
.1760 
.2025 
.2270 
.2000 
.2050 
.3380 
.40 
.47 
.58 

JimJL 
0. 
0. 
0. 
.0001 

1 
Inttiftlloiid. 

ElMtioUmtt. 

i 

Tensile  ttraiKth. 
=18.0  per  oent. 

.78 

Fractured  if'  from  neck.  Appearance,  granular,  90  per  cent.;  fibrous, 
10  per  cent.  Opened  cracks  in  surface  of  stem.  Before  the  test  the 
stem  showed  cinder  marks  on  its  surface. 

Diameter  at  fracture,  '^92.  Area,  .605  square  inch.  Ck>ntractioiit 
16.9  per  cent 

Elongation  of  inch  sections,  ".09,  'M4,  'Ml,  ".21%  'M2,  ".10,  ".10,  "Ji 


I 


""f 


^ 
__i. 


S8^ 


9^ 


/VJ^ 


^1 


Nl. 


/vrtB^ahoa^a^:' 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  1642, 
Mark,  1. 

Diameter,  1".0092. 
SectioDal  ^rea,  .80  square  inch. 
Gauged*  length,  ii". 


^75 


Applied  loiidB. 

In  gsnged  length. 

Semarka. 

ToUL 

Persooare 

Elongfttion. 

Set. 

Ponnds. 
800 

4,000 
8,000 
UOOO 
16,000 
16,800 
17  600 

P^vndt. 
1,000 

6,000 
10,000 

l^ooo 

20,000 
21,000 
22,000 
23,000 
23,500 
24,000 
24,600 
25.000 
28.000 
27,000 
2a,0«'0 
20.000 
80,000 
81.000 
82,000 
33,000 
84,000 
35.000 
88.000 
37,000 
88.000 
80,000 
40,000 
41.000 
42,000 
48,000 
44,000 
46,000 
48.000 
48,850 

Jneh, 
0. 

.0000 
.0010 
.0030 
.0041 
.0048 
.0047 
.0051 
.0057 
.0084 
.0077 
.0100 
.0180 
.0188 
.0200 
.0416 
.0666 
.0714 
.0802 
.1070 
.1270 
.1486 
.1710 
.1086 
.2250 
.28 
.80 
.83 
.88 
.48 
.61 
.80 
.78 
.88 
.98 

Jneh, 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 
ElaatioUmiU 

=  16.6  per  oent 

1R,400 

18,800 
10.200 

19  600 

20  000 

20  800 

21  600 

22,400 
23.200 

24.000 

24.800 

2S,600 

^^400 

27  2U0 

29,000 

28,800 

29  600 

30,400 

31.200 

32;  000 

32,800 

"0,600 

a4,400 

35.200 

36,000 

30,800 

37.080 

0 

Fractured  5"  from  neok.  Appearance,  granular,  50  per  cent. ;  fibrous, 
per  cent.    Opened  cracks  in  surface  of  stem. 

I>iameter  at  fracture,  '^91.    Area,  .650   square  inch.    Contraction, 
.8  per  cent. 
Elongation  of  inph  sections,  M3,  'M2,'M3,  'M6,^24»,  'M6,  'M2,  ",09, 


576  TESTS   OF   IRON|    STEEL.    AND   OTHER   MATEKIAL& 

No.  1643. 
Mark,  1. 

Diameter,  rM)l092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  6^^ 


AppUed  loads. 

In  ganged  length. 

TotaL 

Pwaqiiare 
Inoh. 

tflMntfAflmi 

Set. 

Benafka. 

P^imdf. 
808 

4,000 
8^000 
12,000 
16,000 

17,200 
17,000 
18,008 
18,400 
18,200 
20,000 
20,800 
21^000 
2^400 
28,200 
24,800 
34,800 
25.000 
28.400 
27,200 
28.000 
28,800 
20,000 
30,400 
31,200 
82.000 
82,800 
83,800 
34,400 
35,800 
88,000 

0 

1,000 
6^008 
10,000 
16^800 
20,008 
21^000 
2U608 
22,808 
22,600 
28,000 
24,000 
26,000 
26,000 
27,808 
28,008 
28,008 
80,800 
31,000 
82,000 
33,000 
34.000 
35.000 
36,000 
37,000 
38,080 
38,000 
40,000 
41,000 
42,000 
43,000 
U,000 
45,000 

8. 
.0008 

.0018 
.0088 
.0048 
.0048 
.0051 
.0081 
.0078 
.0088 
.0158 
.0278 
.0408 
.0542 

!08tt 
.1007 
.1187 
.1888 
.1687 
.1838 
.2080 
.80 
.87 
.41 
.45 
.51 
.80 
.87 
.73 
.84 
1.80 

InOL 

8L 

0. 

8. 

.8001 
.8802 

1 
Initial  load. 

SnrfiMse  oraoka  open  in  ateai. 

Tenaile  strength. 
==18.2  per  cent. 

L88 

Fractured  4:"  fix)m  the  neck. 
Diameter  at  fracture,  '^89. 
22.2  per  cent. 
Elongation  of  inch  sections,  ".12/M2,  ^26»,  "JB%  'M6,'U6,  'M7,'Mi 


Appearance,  fibroas,  slightly  spongy. 
Area,  .622  square  inch.     ContracdoD. 


TESTS   OF   IRON,  STKEL,  AND   OTUBB  MATES1AL& 

No.  163& 
.2. 

BP,  1".129. 
:iottal  area,  1  square  iach. 
ged  length,  10". 


577 


In  gng^  length. 

^ 

Elonevlioo. 

Set, 

1.090 
«,00(l 
10,000 

15,000 
20,000 
21,000 
^000 

0. 

.0015 
.0033 
.0050 

.ooo« 

.0072 
.0077 
.0090 

.D0«2 

.turn 

.0104 

.om 

0238 
.^^$ 
.0780 

.mm 

.134& 

.IGOO 

*m5 
.anifi 

.3400 

,3140 

,»e 

,43 
4S 

,aa 

.03 

.70 

.80 

.OS 
1.13 
h40 

0. 

Jmlt£iilliiii4, 
SlMUoUaim, 

^^H       3^000 

^^H     Si,  000 

^m\    ^^ 

"**'"""''* 

Hp        ^oo« 

■iL     s^Mo 

^■i     so^ooo 

^^■,       27,000 

^^P '        2S,  000 

^■i         %»,Doa 

■■i         M,(m 

^^L.     itooo 

^^^K      a^  AMI 

^^K      ^000 

^^■'      34.000 

s$,  ooo 

97,000 
»B,oyo 
30,000 
40,000 
41.000 
4'i.(»00 
43,000 
44  000 
4^000 
441000 

<..rf...-_.^. 

BS        4«,7ao 

H^               0 

! 

lifed  nt  middle  of  stem.     Appearance^  fibrous ;  slightly  graim- 

peter  at  fractare^  '^92*    Area,  .665  sqaare  inch,     Cou  tract ioiK 

erceDt- 

BgatiOD  of  inch  sections,  '^22^  ".20,  ".20,  '\21,  ".37".  '*M^.  '^21 

IttEx.  45 37 


578  TESTS   OF  IBON,    STEEL,    AND   OTHER  MAT£BIAIi& 

No.  1639, 
Marks,  2. 
Diameter,  rM29, 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  W. 


1 
Applied  loads.       |      In  ff^^ged  length. 

1 

TotaL 

PoundM. 
1.000 
5,000 
10.000 
15,000 
20.000 
20.500 
21.000 
21,500 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35.000 
36.000 
87.000 
38,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
47,150 
0 

1 

Set. 

Bemafka.                              ' 

1 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20.000 
20,500 
21,000 
21,500 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39. 000 
40,  000 
41.000 
42,000 
43.  000 
44,000 
45.000 
46.000 
47,000 
47.150 
0 

Inches. 

0. 

.001« 
.0033 
.0056 
.0096 
.0110 
.0116 
.0126 
.0135 
.  0l.'>9 
.0198 
.0280 
.0398 
.0586 
.0798 
.1022 
.1280 
.1550 
.1830 
.2130 
.2460 
.2820 
.3230 
.39 
.43 
.49 
.54 
.62 
.69 
.79 
.91 

1.07 

1.27 

1.71 

2.00 

2.35 

Inch. 

0. 

0. 

0. 
.0005 
.0035 

Initial  load. 

Elastic  limit  probably  19.000  i. 

j 

, 

Tensile  strength. 

=  28.5  per  cent. 

Fractured  at  middle  of  stem.    Appearance,  fibrous. 

Diameter  at  fracture,  ''.88.  Area,  .608  square  inch.  Contraction,  39  J 
per  cent. 

Elongation  of  indh  sections,  ''.21,  ".20,  ".19,  ".21,  ".51»,  "^5,  "^0,  'MS, 
".17,  ".13. 


TESTS   OP   IKON,  STEEL,  AND   OrUKR   MAI  KKIALS.  ^79 


No.  1(M0. 


Marks,  2. 
Diameter,  i".129. 
Sectioual  area,  1  square  inch. 
Gauged  length,  10';. 


AppUedkMds. 

In  ganged  length. 

£emftrk<. 

ToUI. 
PcuruU. 

1,000 

5.0U0 
10.000 
15.000 
18.000 
17.000 
18,000 
18.500 
19,000 
19.500 
20,000 
21,000 
22.000 
23,000 
24.000 
25.000 
20.000 
27,000 
28,000 
29,000 
30,000 
31.000 
32.000 
33.000 
34,000 

Per  Muare 
inch. 

Elongation. 

Set 

PoundM. 
1.000 
5,0<0 
10,000 
15,000 
16,000 
17,000 
18,000 
18.500 
19,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
20,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87.000 
38.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 

Inehe*. 

0. 

.0016 
.0082 
.0056 
.0062 
.0068 
.0076 
.0081 
.0087 
.0096 
.0103 
.0115 
.0131 
.0161 
.0108 
.0280 
.0885 
.0538 
.0760 
.0065 
.1210 
.1485 
.1780 
.2115 
.2440 
.2880 
.3250 
.40 
.44 
.50 
.57 
.»i 
.74 
.87 

1.02 

Inch. 
0. 
0. 
0. 
.0007 

Initialload. 
BiMtio  limit 

Tensile  strength 
=  14.6  per  cent 

35,000 

36  000 

37,000 
38,000 
3^  000 

40,000 

41,000 

42.000 

43,000 

44,000 

44,900 

44.000 

0                     0 

1.46 

Fractured  5"  from  neck.  Appearance,  fibrous,  seamy.  Fractured 
D  detail,  separating  first  at  one  side. 

Diameter  at  fracture,  ".91.  Area,  .650  squurr  fneh.  Coo  traction, 
k>.0  per  cent. 

Elongation  of  inch  sections, 'MO,  'Ml,  ''.19^  ".37»,  ".U^  'M3,  'Ml, 
.10,  'Ml,  'Ml. 
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No.  1644. 

Total  length  of  specimen,  14'^ 
Marks,  3. 
Diameter,  r'.0092. 
Sectional  area,  .80  sqaare  inch. 
Gauged  length,  &'. 


Applied  loads. 

In  ganged  length. 

1 

Total. 

Per  square 

Elongation. 

Set 

Bemarka.                            ' 

Pounds, 
800 
4,000 
8.000 
12.000 
15,200 
15,600 
16,000 
16,400 
16,800 
17,600 
18.400 
19,200 
20.000 
20,800 
21,600 
22.400 
23,200 
24.000 
24,800 
25.600 
26,400 
27,200 
28,000 
28.800 
29,600 
30, 400 
31.200 
32,000 
32,800 
33,600 
34  400 

Pounds. 
1,000 
5,000 
10,000 
15,000 
19,000 
19,500 
20.000 
20,500 
21,000 

;•  22.000 
.23,000 

'    24,000 
26,000 
26,000 
27,000 
28.000 
29,000 
80,000 
81,  OC-0 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,  COO 

Inches. 
0. 
.0008 
.0018 
.0028 
.0036 
.0039 
.0065 
.0073 
.0086 
.0140 
.0197 
.0311 
.0448 
.0594 
.0676 
.0870 
.1075 
.1180 
.1355 
.1568 
.1786 
.2017 
.2250 
.26 
.29 
.33 
.38 
.43 
.50 
.57 

Inch, 
0. 

Initial  load. 

Elaatic  I^Fnf  1^ 

.0027 

SurfiEkce  cracks  open  on  stem. 

43.  (MIO              .  68 
4t,C00    ,          .83 
45,000/  1        1.09 

35  200 

'    36,000 

36,100 
0 

45.  r25 
0 

Tensile  strength. 

1.61 

=26.8  per  cent. 

Fractured  3"  from  neck.    Appearance,  fibrous,  lamellar. 

Diameter  at  fracture,  ".81.  Area,  .515  square  inch.  ContractioB, 
35.6  per  cent. 

Elongation  of  inch  sections,  'MO,  ".13,  ".16,  ".21,  ".25,  ".36,  ".50*, 
".22. 
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No.  1645. 
Marks,  3. 

Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  6'<. 


1 
ip^kdiiMai. 

In  gtugvd  leoglb. 

Hemuko. 

1 

Inch. 

Elopgtttlan. 

Set 

m 
km 

'  %,m 

*  %m 

maoo 

14400 

i$,aoo 
i5,aoo 
ie.Q00 

16.400 
J0,bOO 
17,300 

n.floo 

iJi.OOO 
IS,  100 

it,m 

It,  300 

30,000 

21,  €00 

a.  400 

M,OllO 

tE3,000 
2eL400 
27.200 
28,000 
3S.80O 

2Q.eoo 

JO.  400 
S1.2O0 
32,000 
32,  BOO 

34.4«0 

aSiMO 

an  000 
N,5ai 

LOUO 

aoeo 

lOlOtO 
IN  000 
17.000 

maoo 

10.0O0 
10,500 

20,000 
20,300 
21.000 
2L500 
22,000 
22.600 
2a,  000 
23,500 
24.000 
£0,000 
30,000 
37,000 

ze^oco 

30,000 
90,000 

31,000 
31OO0 
33.  OM 
34.000 
35,000 

30,oa« 

37,000 

:u,ooo 

39,000 
40,000 
41,  000 
42,000 
43,000 
HOQO 
45,000 

*%^ 

0. 
.0008 
.0018 
,0038 

,003& 

.oira? 

.0090 

.0040 
,0041 
.001$ 
,004A 
,0047 
.0040 

.ooee 

.0000 
.0138 

.0225 
,03^ 
.0475 
.0617 
.0750 
,0027 

.im 

,1291 
.1500 
.1720 
.  1957 

.2550 

.2fi50 

.32iU 

.37 

.43 

.57 
.08 
,00 
L26 

0. 

0. 
Oi 

Initial  lin4. 
Ektttlctimlt 

Surfuce  cmckii  optn. 

Tp.niiiLA  Mtrriiglli. 
—  22.2  *jbt  I'riit. 

Fractured  3" A  from  neck.  Appearance,  fibrous,  95  per  cent. ;  gran- 
ular, 5  per  cent.    Opened  cracks  in  stem. 

Diameter  at  fracture,  '^86.  Area,  .581  square  inch.  Contraction, 
!7.4  per  cent 

Elongation  of  inch  sections,  'M3,  ".14,  ".16,  ".19,  ".26,  ".36»,  ".23,  ".14. 
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No.  1646. 
Marks,  8. 
.  Diameter,  1^^0092. 
Sectional  area,  .8(1  sqaare  inch. 
Ganged  length,  0*'. 


Applied  loAds. 


Total 


Poundt, 

800 

4,000 

a,  000 

12,000 
14,400 
15,200 
16,000 
16,800 
17.200 

17,600 

18.000 
18.400 
19,200 
20,000 
20,800 
21,600 
22,400 
23.200 
24,000 
24,800 
25.600 
28.400 
27.200 
28.000 
28,800 
20,600 
30,400 
31,200 
92.000 
32,800 
33,600 
34.400 
35.200 
86.000 
38.680 
0 


PerBquare 
iBch. 


Pound*. 
1.000 
5,000 
10.000 
15,000 
18,000 
19.000 
20.000 
21,000 
21.500 

22.0005 

29,500 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
20.000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
86.000 
37,000 
38.000 
39.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
45.850 
0 


In  ganged  leagth. 


Elongaii<ni. 


Inehes. 
0. 

.0008 
.0018 
.0028 
.0035 
.0037 
.0040 
.0048 
.0045 
.00471 
.0080  5 
.0120 
.0150 
.0243 
.0367 
.0400 
.0613 
.0762 
.0917 
.1090 
.1267 
.1458 
.16.Vt 
.1880 
.2160 
.2410 
.2680 
.3000 
.3400 
.39 
.43 
.50 
.58 


1.19 
1.36 


Set 


Inch. 

0. 

0. 

0. 

0. 


Initial  load. 


ElasUo  limit 


Tensile  strength. 
=  22.7  per  cent 


Fractnred  3''  from  the  neck.     Appearance,  fibrous. 
Diameter  at  fracture, ''.82.     Area,  .528  sqnare  inch.     Contraction, 
34.0  per  cent. 
Elongation  of  inch  sections,  ''.21,  ".18,  ".16,  ".15,  ".18,  ".24,  ".-4a»,  ".19. 


^ 


f. 

.» 


I 


I 


^ 


N 

00 


i^  mS- '  ^ 


N 


3  J-- 


I. 


f? 


0 

2r87F 
SIS!9f 

0 

0 

S9^ 


'8- 


0 


Og^ 


I 


SI6^ 


"^    xfWi.        1 


I 


^U^^9fi4£»2^i;' 
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FAGOTED  WROUGRT-IEON  TENDER  AXLE, 

ManufEicttired  by  the  Patent  Shaft  atul  Axletre©  Company  of  Wed- 
neshnry,  EiiglatitL 

Tili8^*xle  was  made  by  welding:  ei^lit  fagot  bar^  to  a  central  bar 
of  about  IJ  itsdu'S  ibameteiv 


^o.  1613, 


Mark,  1, 

Diameter,  V\V2ih 

Kectional  area,  I  square  inch, 

Gauged  length,  10'^ 


Hvmark^. 


'  Pmmdt.  ' 

1,  IJtHJ 

5.  OiMJ 

\i\  oui» 

15.  OiH} 

18.  IHJII 

U'.  (KW 

13.  frfHJ 

2il,  {.m 

2iJ,5<Ki 

^iil.  i^m 

Ul.5(« 

li'i.OiM) 

-■3,  mw 

,    34,ft(W 

-5,  Ouft 

2tj.  mjft 

L'7,00ft 

:iiOflo 

^.  will' 

JU,  l¥>tp 

Jl.Oijy 

32.  i*'>i« 

::i:t,*ii»tl 

?At)O0 

3?i,  IH>(.I 

:;^,  Oiio 

:iT,  t^t 

s>i.  rnKj 

mooo 

m,  o^rfi 

rijifflj   1 

iL5,  000 

4:^00(0 

H.  <'*i(i 

4rf,  0'^ 

tS.  (JTU 

II 

1 

i.^m 

5,  fHHI 

111,  null! 
15,  (100 

1  ri,  t*<> 

]#,  iMio 

l&.SuiJ 

20, '  (10  S 

2ft.  fVflO 
^I,ii00 
21,5(10 
22.  UOil 
2a,(KKI 

25,  i]<W 
2in  iHHl 

l.dOiJ 

:».  <N>o 

10,  tlCKi 

20, 1  (10 
J.  Olio 
39,  (H)0 
3(1,  0(10 

:it.inio 
a:?,  oim 
li'i^OdO 
34,  <i(iO 

ar..  <ioo 

3fl,  OfiO 
ri7,  OUO 
3a<KI0 

a^.  000 
4ft,  ot  HI 

il.ftllO 

42,  0«j(h 
41,  Olio 

41.  vm 

45. 07« 


.  onifi 

.  OtKiS 
.  Oll.'ri) 
.  liOtJl 

.  mm 

.  noTri 
.0074  * 
.02KI  j 
-ftl^-<5 

.  O'iHO 
.u;^4fl 

.  Qiift- 
.  or-To 

.  (JlfiO 
.  OOriO 

.12T0 
.  1I12U 
.  I*^H.-| 
.177P 
.  \'n 
.lull 
.IxriO 
.1»5I 
.177H 

.  %\m 

.2430 
.2U 

.:i7 

.41 
47 

.r>i 
.r>4 

.71 
.hO 
.lift 
1114 

1.  in 

2.  ofl 

2.74 


Inch. 
0. 
0 

0. 
.  ^1001 


luitirl  loa^l. 


IHM        EUntii  limit. 


.ITTH 


Fractured  11''  from  end  tifaxlt',  ApiH^arauce,  tiUrmiH ;  trace  of  ^ran- 
ulatiou. 

Diameter  at  fracture,  ^'.87.  Area.  .594  .squan^  iiirh.  Contraction, 
40. i*  per  eent. 

Elotif^atiou  or  mch  aeetions,  ''*1^?  "-1^^.  "^--.  ''--'A  "--It  "-*?  ''^^-7 
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No.  1614. 
Mark,  1. 

Diameter,  l'M29, 
Sectional  area,  1  sqaare  inch. 
Gaaged  length,  1(K'. 


Applied  loMls. 

In  gaaged  length. 

j 

Total 

Persqaoro 
inch. 

Elongation. 

Set 

incA. 

0. 

0. 

0. 

0. 

Poundt. 
1,000 
5^000 
10,000 
15,000 
18.000 
19,000 
19,600 
20,000 
20,500 
21.000 
21,500 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
88,000 
34.000 
86.000 
86,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
44.100 
0 

Poundt. 
1,000 
6,006 
10  000 
15,000 
18,000 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
4l.(i00 
42,000 
48,000 
44,000 
44,100 
0 

Inehet. 

0. 

.0013 
.0031 
.0049 
.0060 
.0067, 
.0071 
.0205 
.0270 
.0320 
.0875 
.0490 
.0630 
.0780 
.0980 
.1180 
.1450 
.2020 
.2330 
.2580 
.82 
.36 
.40 
.45 
.60 
.56 
.61 
.68 
.77 
.88 

1.01 

1.17 

1.40 

1.89 

2.23 

2.75 

Initial  load. 

Elastic  limit. 

• 

Tensile  strength.                         • 

=  27.5  per  cent. 

Fractured  11''  from  end  of  axle.    Appearance,  fibrous. 

Diameter  at  fracture,  ".89.  Area,  .622  square  inch.  Contractiou, 
37.S  per  cent. 

Elongation  of  inch  sections,  'M8,  ".19,  ".20,  ".24,  ".29,  ".2(i,  ".?5, 
".50»,  ".28,  ".26. 
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ctioual  area^  i  square  inch, 
mged  Imgth,  10". 


No.  1015. 


P^\^^^^Ei.us^mn.        Set. 


LtOO 


tuoo 

10,000 
Id,  500 

iB^aoo 

1B,»00 
2l>,tiO0 
3ft,  sow 
21.000 
2S,fHXl 

a9.«oo 

»,000 
30,000 

27,  tow 

:fli.«oo 

30,000 

ao^ooo 

SI.  000 

as,  000 

91(100 

m,  IKHI 
30,110(1 

m,tm 

4^1,000 
41.000 
42.000 
43,000 
44,000 

0 


0 
.UOtS 


.0092 
.000» 

.0160 
,  O'iOS 
0250 
.0210 
,0400 


lOlW 

.  i7:io 

,3010 
.33fi0 

.40 

,fio 
.so 

,90 
1.06 
1.S4 

I.&O 
2.03 
XllO 


0. 
0. 
0. 
0. 


R9£ftt^l0< 


InlUm  1<mm1. 


ElMtio  limit. 


=;^23*0per(j(aL 


«?turc(l  fJ"  from  end  of  axle,    Appeamnt^e,  fibrous^  in  part  obliom^ 
ring  weld. 

neterat  fracture,  '^93*    Area,  .679  square  iocb.    Oontractioii,  32.1 
snt. 

mgatioo  of  inch  sections/'jg,  'M5,  ".49»,  ".21,  'M7,  'MS*,  'MP,  ".20^ 
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No.  1616. 


Marks,  2. 
Diameter.  1".129. 
Sectional  area.  1  square  inch. 
Gauged  lengtu,  10''. 


Applied  loadg. 

lo  ganged  length. 

Total. 

Pounds. 
1.000 
5.000 
10.000 
15,000 
18,000 
20,000 
23,000 
23,600 
24,000 
24.500 
25.000 
25.500 
26,000 
27,600 
28.000 
29.000 
30.000 
31.000 
32,000 
33.000 
34,000 
35.000 
86,000 
37.000 

^.S» 

40,000 
41,000 
42,000 
48,000 
44.000 

Per  sqaare 
Incii. 

Elongation. 

Set. 

Bemarka. 

Pounds. 

1.000 
5.000 
10.000 
16.000 
18,000 
20,000 
23,000 
23,500 
24,000 
24,600 
25,000 
25.500 
26,000 
27,000 
28,000 
29.000 
30,000 
81,000 
82,000 
33,000 
84,000 
35,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 

Indus. 

0. 

.9014 
.0031 
.0050 
.0060 
.0068 
.0080 
.0083 
.0087 
.0137 
.0155 
.0298 
.0353 
.0156 
.0640 
.1130 
.1400 
.1850 
.2150 
.2470 
.2860 
.35 
.40 
.46 
.51 
.60 
.68 
.78 
.90 

1.10 
.      1.40 

1.70 

2.11 

Inch. 
0. 

Initial  load. 

Elastic  limit 

1 

1 

1 

1 

44,290    1        44.290 
0        1             0 

Tensile  strength. 
—21.1  per  cent 

Fractured  3".75  from  neck  of  specimen.    Appearance,  fibroos. 

Diameter  at  fracture,  ".84.    Area,  .534  square  inch.    Contractio: 
44.6  per  cent. 

Elongation  of  inch  sections,  'Ml,  M2,  ".12,  ".12,  ".13,  ".15,"^,".^ 
".52*,  ".23. 
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No.  1617. 


ecuoiml  area,  1  sqnare 
auged  leiigtU,  lU/' 


incb, 


Appliaa  lofld«. 

hi  giia£«d  leUfctb^ 

It«msrks. 

* 

Par  MtiAfti 

luck 

ElangttUon. 

S«t 

f 

1.0M 
1^000 

§,m 

I^DOO 

1.0*0 

tr.ow 
».ooo 

PrOPO 

1,000 
5.0O0 
10.000 
15,000 

23,000 

23.500j 

»,000 

M,eoo 

2,\  t  iOO 

aioon 
2tooo 

28,000 
2fl.000 
30,000 

n^ooo 

3^,000 
33.000 

a4,ooo 
as.  000 

3flsOOO 
37.0CMJ 
38,000 

la,  0410 

4A*,001> 
41,000 
44.000 
43,000 
44.000 
44,010 
0 

0. 

.0033 
.0050 
.O06B 
.0080 
.00831 

.oio<i:. 

,01  Jit 
,01,-^ 
,0178 
.0252 

,oaflo 

.0470 
.0«3<l 
.0S30 

,iaoo 

.  1710 
.8320 
.2T60 

.40 

.Ha 
.m 

.Tl 

.84 

.90 
L20 
1.78 
114 

0. 

0.            1 

0. 

0, 

0.     * 

Initial  toad* 
ElMtic  limit. 

Teniiln  utTHDRtli, 
=21.4  per  cent. 

^.000 

mocw 

t7,0U0 

laooo 
mocpo 

'* 

HftSS 

^^^C 

^^^E 

0 

.^ctnred  8"  from  neck.     Appearance,  fibroas. 

diameter  at  fracture,  '^S4.    Area,  .554  square  inch.    Contraction > 

llongiitioa  of  incU  aections,  ".12,  ".13,  ".13,  ".U,  ".13,  ".IS,  ".20,  ".39, 
"»,  ".30. 
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No.  1620. 

Marks,  3. 
Diameter,  1".129. 
Sectional  area,  1  square  iocb. 
Gauged  leugth,  10". 


Applied  loads. 

In  jeauged  length. 

' 

Total. 

Per  square 
Incli. 

Elongation. 

Bet. 

BemazlEs.                            i 

1 

Pounds. 
1.000 
5,000 
10.000 
15.000 
18.000 
20,000 
21,000 
21,  500 
22,000 
22,500 
23,000 
23»500 
24,000 
24,500 
26,000 
25,500 
26  000 

Pounds, 
1,000 
6.000 
10,000 
16,000 
18.000 
20,000 
21,000 
21.500 
22,000 
22,600 
23,000 
23,500 
24.000 
24.500 
25,000 
25.  500 
9A  Ann 

Inches, 
0. 

.0014 
.0032 
.0050 
.0061 
.0060 
.OOTO 
.0075 
.0078 
.0080 
.0084 
.0088 
.0091 

Inch, 

0. 

Ol 

0. 

0. 

0. 

0. 

Initial  load.                                                     , 

1 

1 

.0004 
.0098 



Elastic  limit 

.0106 

.0111 

.0119 

.0380 

.0610 

.0950 

.1230 

.1690 

.2070 

.2370 

.2680 

.82 

.87 

.40 

.45 

.50 

.67 

.63 

.72 

.80 

.92 

1.09 

1.30 

1.77 

1.95 

2.34 

26*  500    i        ^'  500 

27,000 
28.000 
29,000 
30,000 
31,000 
32  000 

27.000 
28,000 
29.000 
30,000 
31,000 
89.  ana 

33;  000            33i000 
34.000    1        34,000 
35.000    1        35.000 
36  000     1        Sfi  000 

1 

37,000 

37,000 

38,  000 

39,  000 
40,000 
41.000 
42,000 
da  000 

38, 000 

39,  000 
4C,000 
41,000 

42,  OdO 

43,  000 

44,000     .        44,000 
45  000            4fi  000 

46, 000 

47,000 

47,090 

0 

46,000 
47,000 

Tensile  strength. 
=  23.4  per  cent. 

.  Fractured  13" .6  from  end  of  axle.  Appearance,  fibrous ;  iDters[)ei^e4i 
with  granular  metal. 

Diameter  at  fracture,  ".88.  Area,  .608  square  inch.  Con  traction^ 
39.2  per  cent. 

Elongation  of  inch  sections,  ".18,  ".17,  ".19,  ".19,  ".18,  ".19,  "Ji 
".24,".26,".62*. 


TESTS   OF   IRONj   STEELj   AND   OTHEE   MATERiALS. 

No.  1631, 

jiftmeter,  I'M 20. 

V'tioiuil  itrea,  1  nqnare  inch, 

jged  leugtlj,  10". 
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■  appu 

e<l  Inodp. 

1      In  i?iiag»d  ieoKtli. 

Itomarka. 

t- 

Per  «uiuif9 

filnngAtdon. 

Sot. 

^CSm 

1,000 
3vO«« 
10,  OIK) 

t^OOO 

laooo 

21,000 
31,900 

nooo 

S%»IO 

33,000 

HO0O 

34000 

26^000 

0. 

.0014 
,0031 

,0000 
.0067 
.0012 
.0078 

.wm 

.0061 

.0000 
.OOfifil 

.0lo^^ 

.0111 

Mm 

.Olflft 

.flSSli 
.0981 
.0000 
.07Sfl 
.Ofttft 
■  OgftS 
.Oitt) 
.08F» 
.nig{Hi 
.oioii 

.0003 
.OOiJS 

.ooofi 

.0011 
.0012 
.0W12 

^mn 

.0014 

.mi 

.OOIB 

.o«n 
.oo-ai 

.140S 
,J735 

.?oio 

.2n*M    1 
/JiOO 

.30 

.a 

.40 

.m 

.70 

l.Ol 
LIU 
Ml 

in 

0. 

a 

0. 

0. 
0. 
.0001 

laltlAlloul. 

Ekay&  limit, 

Innoedlitfi  t^tun^iLtloD. 

Ar^ir  Annldhiii:^  Uwl  1  nMi>«tc. 

"■  =                   'ii  ff  l»ifwl  1  mtnutfli. 
-^                    M  lit;  loud  run  ill  11 14^», 

-V  ,                          ,1111'  hi.ia  n  rnklUlCS. 
■^                                                               IlKllM. 

A..,  .                                ;  .   j^.juutea. 
Afit*r                           id  10  niinnitifl. 
Afrnr-                    .id  H  tiiiiiut4*a. 

Alter  ^i... ^,  jM,id  12  mlunteiu 

Aftrr  inM^i]tJiiiii$(  h>(id  l:?  niiniito^, 
Aft^T  «u?iiaiiiliiii  Itiad  14  mtuqt«4> 
Aft*rfln-+    1    L  ..,  i,,ji(j  16  mJiiutiut, 
Aft4*rr-                      ed  10  Tniniittfft. 

AfttTs                                  id   n  iltllkUtf'L 

Afti^r  hN:,>.,.=,,iiu  »Mad  18  mlDuti'i. 
Afipr  NURUiiiiDg  lu«)  1(»  minulea. 
AfitT  r«imtai[Liiig  loml  20  tuiDUloi. 

TfnaUo  dtreiiEtli. 

^^^^^K 

^^^^^B 

^^^^^B 

^^^^^■' 

^^^^Hii 

^^^V 

^^H 

^^^^H* 

KS 

"" 'dM 

.  01  Oil 
.OHB 

.OlOK 

.oo2y 
.oois 

.0008 

.omi« 

.0004 
,0001* 

.oooa 

.OOOH 
.0003 
.0001 
0. 
.0001 

.mi 

,0001 
.IMXJl 

•» 

J^"" 

' 

*^.- 

' 

■i 

k" 

. 

ViJ,  ilHl 

;{2. 1.-I10 

:«*i  i>uu 
::T,  in  10 

i'i     IJMIJ 

!r..M,j 
►  .'.  "'^'j 

40,  f«.n> 

40.030 

0 

^I^Hh 

^^^^H 

^R 

Kooo 

♦ 

^B 

Him 

Hmo 

^^^^K 

^^^^B 

^^^^B 

^^^^B 

^^^^B 

^^^^B 

B 

KI_- 

ctun^d  7"  jiaiii  end  of  iixlo.    Appearance,  tibraun!, 
tet*r  at  Hacttire,  '',86.    Avm^  Ml  .square  iticb*    Coatractiou,  41.^ 

PDt* 

JOgJitiofi  uf  iuch  i»eoti0n8,  ".2T^  '^20,  ".37,  '%dO«,  ".24^  ".21,  ".21,  ",21, 

•l4r« 


592  TESTS   OF   lEON,  STEEL,  AND   OTHER   MATERIAL& 

No.  1622. 
Mark,  1. 

Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,. KK'. 


AppUed  loads. 

Id  gAVLg&d  length. 

Total. 

Per  aqaaro 
inch. 

Paundi. 
1.000 
5.000 
10,000 
15.000 
18,000 
19,000 
19,500 
20,000 
20.500 
21,000 
22,000 
23, 000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49.000 
49.580 
0 

EloDgatioD. 

Set. 

BemarkB. 

Pounds. 
1,000 
.  5,000 
10.000 
15.000 
18,000 
19.000 
19,500 
20,000 
20,500 
21,000 
22.000 
23.000 
24,000 
25,000 
26,000 
27.  000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,  000 
49,580 
0 

Inches. 

0. 

.0014 
.0031 
.0049 
.0061 
•0069 
.0071 
.0288 
.0324 
.0985 
.0476 
.0575 
.0675 
.0920 
.1135 
.1460 
.1660 
.1842 
.2000 
.2210 
.2450 
.2676 
.30 
.34 
.37 
.41 
.45 
.49 
.53 
.57 
.63 
.71 
.77 
.87 

1.00 

1.13 

1.3a 

i.62 

2.16 

2.91 

Inch, 
0. 
0. 
0. 
0. 

Initial  load. 

• 

Elaatk  limit 

* 

Tensile  strength. 

=29.1  per  centk 

Fractured  9"  from  end  of  axle.    Appearance,  fibrous. 

Diameter  at  fracture,  ".80.  Area,  .503  square  inch.  ContractioD, 
49.7  per  cent. 

Elongation  of  inch  sections,  ".21,  ".21,  ".21,  ".29,  ".63»,  ".38,  ".28, 
".23,  ".23,  ".24. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1624. 
Mark,  1. 

Diameter,  l'M29. 
Sectional  area,  I  square  inch. 
Gauged  length,  KK'. 
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Applied  loads, 
icn 


In  gauged  lengtb. 


Total 


Founds. 
1.000 
5,000 
10,000 
15.000 
I  18,000 
18,500 

'    19,000 

I  19,500 
20.000 

I  21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29,000 
30,000 
31.000 
32.000 
33.000 
34.000 
35.000 
36,000 
37.000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
4d,000 
47,000 
47,490 
40.800 
0 


Per  sqaare 
inch. 


Elongation. 


Pounds. 
1,000 
5,000 
10.000 
15,000 
18.000 
18,500 

19. 000  5 

19,500  i 
20,0U0 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27.000 
28.000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
46.000 
47,000 
47,490 
40.800 
0 


Inches. 

0. 

.0014 
.0032 
.0049 
.0061 
.0064 
.0073 
.0130 
.0328 
.0385 
.0498 
.0620 
.0785 
.0936 
.115b 
.1587 
.1776 
.1920 
.2130 
.2350 
.256.S 
.2840 
.81 
.36 
.39 
.43 
.47 
.51 
.55 
.61 
.68 
•75    . 
.83 
.93 

1.07 

1.26 

1.62 

1.96 


•J.  56 


Set. 


Inch. 
0. 
0. 
0. 
.6001 


Bemarks. 


Initial  load. 


ElaBtic  limit. 


Tenaile  strength. 
Load  at  time  of  mptnre. 
=  25.6  per  cent. 


Fractured  9i"  from  end  of  axle.    Appearance,  fibrous. 

Diameter  at  fracture,  ".79.  Area,  .490  square  incb.  Coutnictiou, 
51.0  per  cent. 

Elongation  of  incb  sections,  ''.22,  ".20,  ".24,  ".34,  ".66»,  ".27,  ",21, 
'M6,  ".14,  ".12. 

H.  Ex.  46 38 


694        TE8TS   OF    IRON,    STEEL,    AND   OTHER    MATERIALa 

No.  1625. 
Mark,  1. 

Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10'^ 


Applied  loads. 

In  gaoged  length. 

1 

Total. 

Peraqoare 

Set. 

BABMriu. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
18,000 

18,500 
19.000 
19.500 
20,000 
21,000 
22,000 
23.000 
24.0C0 
25.000 

27.000 
28.000 
29.000 
80.000 
31,000 
32.000 
33.000 
34,000 
35.000 
86,000 
87,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
46.720 
0 

Pounds. 

1,000 

5,000 

10,000 

15.000 

18.000 

18, 500  J 

19,000 
19.600 
20.000 
81,000 
22.000 
23.U00 
24.000 
2S.0C0 
28.000 
27,000 
28.000 
29,000 
80.000 
81.000 
82,000 
88,000 
84,000 
35^000 
86.000 
87,000 
88,000 
89,000 
40,000 
41.000 
42.000 
48.000 
44,000 
45,000 
46,000 
48.720 
0 

Inches, 

0. 

.0015 
.0081 
.0060 
.0061 
.0066^ 
.02505 
.0278 
.0818 
.0856 
.0448 
.0580 
.0«85 
.0811 
.0935 
.1100 
.1840 
.8046 
.2270 
.2468 
.2750 
.8985 
.88 
.87 
.41 
.46 
.60 
.68 
.58 
.67 
.74 
.88 
.94 

LOO 

1.27 

1.58 

2.01 

2.47 

Inch. 

«. 
0. 
0. 
.0001 

Initial  iMd. 
Xlastlo  limit 

1 

! 

1 

1 

• 

TenaUe  strength. 

=  24.7  per  cent 

Fractured  ^"  firom  end  of  axle.    Appearance,  fibrous. 

Diameter  at  fracture,  ".73.  Area,  .419  square  inch.  Contraction, 
58.1  per  cent. 

Elongation  of  inch  sections,  ".72*,  ".26,  ".21,  ".23,  ".24,  ".20,  ".18, 
".16,  ".14,  ".IS. 


TEBTS  OF  raON,    STEEL,    AND    OTHER   MATEEUL8. 
No.  1623. 

)iaa\eter,  l'M2a 

tioiiaL  area,  1  square  inch. 
iQged  length »  W\ 


A^lM  UmdM. 

III  gBOCftd  iMlgth. 

Remarkp. 

IWrt. 

Per  Hiiu« 

Eloi]£»iloii. 

Sat. 

1,000 
ItUOO 
lO.Oittl 

J%000 

M^OOO 
Sl.000 

l,0O0 
dvOOO 
10,*»00 
15.000 
18,000 
18.500 

19. 000  J 

19.500 
20.000 
2Un*tO 
22.000 
23^000 
14,000 

St,  000 

27*  OW 
28,000 
SO,  ODD 
90,000 
31,000 
Si  000 
mi«(K)0 
JW.OQO 
85.0t!0 
^OIKI 

ni.tm 

3D.  000 

asi,ooo 

io.OOO 

41.000 

4^000    ! 

1^.000 

M.0O0 

45,OUO 

40^000 

4lBl,000 

0. 

.0013 
0030 
.0040 
.0010 

.oots 

.0005) 

.  0111  J 

.  oiai 

0S8S 
.0405 
.0470 
.0560 
,081S 
.1015 
.12»0 
,  1410 
.1700 
,1040 
.3130 
.2340 
.2575 
,2830 
.8000 
.34 

.as 
.4a 

.47 
.61 
.50 
.81 

,6» 

,70 

.80 

,«« 
1.10 
l.BS 
LOS 

Inch. 

0, 
0. 
0. 
0, 

^  23*0  p«  oant. 

HHC^ 

^^^Bk 

^^^BT 

ilSSS 

i^fe^Sh 

^^^Bi 

^^Bm 

11.000 

mooo 

9^000 
STpOOO 

40  000 

.4i;000 
<X.0Oi 
41,000 
44k  OOO 
40.000 
IIBLOOO 

""""""' 

fra^tumcl  5i"  from  the  neck.     Ai>)iimn»nce,  libmas. 
liameter  at  fracture,  "J7-    Area*  A6Q  square  iucli.    Contraction, 
:  per  cent 

SI<nigation  of  inch  sectious,  'M8,  ".25, 
19  'M3. 


^^3(),  ''.09^,  '^24,".U/M3,  'M2, 


59G  TESTS   OF   IBONy    ST££L,    AND   OTHER   MATERIALS. 

No.  1626. 
Marks  2. 

Diameter,  l".L29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  W. 


Applied  loads. 


Total. 


Pounds, 
1.000 
5,000 
10,000 
15,  000 
18,000 

18.  500 

19.  000 

19.  r^o 

20,000 
20,500 

21,  000 
21,500 

22,  000 
23.0C0 
•.'4.  Owe 

25.  000 

26.  000 

:»7,  ooo 

28,  OIK) 
29.000 
30,000 
3I,0<jO 
32. 000 

33,  000 

34,  000 
3:",  000 
30.000 
37, 000 
;J8,  000 
30,  000 
40, 000 
4l,0()U 
4-.'.  000 
43  OnO 

44,  (H)0 

45.  OoO 
4Ci,  WO 

47,  01  H» 

48,  000 

49,  000 
5m.  000 
50,920 

0 


Persoaare 
inon. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
18,000 
18.500 
10.000 
19.500 
20,000 
20.600 
2!.  000 
21,  500 
22.000 
23.000 
24,  f  00 
25. 000 
20,  000 

27.  000 

28,  000 
29.000 
30,000 

r>i,  000 

32, 000 
38,000 
34.000 
35.000 
36, 000 
37.  000 
38.000 
30.  000 
40,000 
41,  000 
42,000 
43. 000 

44.  000 

45.  000 
46, 000 
47,000 
48,  OOO 
40,  000 
50,  000 
50,920 

0 


Elongation. 


In  ganged  length. 


Inches. 

0. 

.0014 
.0031 
.0048 
.0060 
.0062 
.0066 
.0009 
.0072 
.0108 
.0135 
.0170 
.  0324 
.0445 
.0535 
.0690 
.0820 
.0995 
.1176 
.W.'VO 
.  l.'»50 
.  1865 
.2085 
.2278 
.2467 
.2670 
.2930 
.33 
.37 
.41 
.43 
.47 
..'•2 
.57 
.62 
.69 
.76 
.84 
.94 

1.09 

1.32 

1.88 

2.25 


Set. 


Inch. 

0. 

0. 

0. 

0. 


nitial 


EUbUo  limit. 


Tensile  strength. 
=  22.5  per  cent 


Fractured  6"  from  the  neck. 

Diameter  at  fracture,  ".80. 
40.7  per  cent. 

Elongation  of  inch  sections, 
".16,  ".21,  "J22. 


Appearance,  fibrous. 
Area,  .503  square  inch. 


Contraction, 


M7,  ".17,  ".20,  ".57»,  ".26,  '^6,  ".15, 


TESTS  OF  IKON,  STEELj  AND   OTHEE  MATERIALS. 

No.  1027. 
[arks,  2, 

f  tioiial  ar^a,  1  ffquare  iach. 
Jiiiiged  length  J  10"* 


507 


Apiitii:«l  load*. 

In  £»ii«ed  length* 

ElUBUlEL 

r«t*i. 

r^r  ftUllttTB 

EloufiaUoiL 

Set. 

Inch, 
0, 
0. 
0. 
0. 

^000 

i^ooo 

1,000 
5,  0«J0 
10,000 
15,000 
18,000 
38,500 

io.owi 

SB,  SOU 

mooo : 

11,000 

'     nooo 

23.000 
^000 
26,  OVO 
20,000 
27,«00 
2ft  000 
20.000    , 

:so.oQO 

!!  1,000 
32,000 
;i3,0{MI 

u,im 

85,000 
3flv000 
37,000 

mooo 

39.000 
40,(»0 
«,OtW 
42;  000 
43,000 
44.000 
45,000 
46,000 
4T,0O0 
4«.000 
48,5a) 
0 

0. 

.0010 
.0031 
.0051 
.0082 
.0000 
.0070 
.007« 
.OOflg 
.0190 
.0180 

.oajo 

.0S40 
,0720 

.o«aa 

.1065 
.1330 
.1050 

.i«ae 

.303S 

.3200 

.2100 

,2715 

.20B5 

.3'iTO 

.38 

.41 

.44 

..10 

.53 

.03 

,71 

.80 

.90 
1.03 
t.20 
Lie 
1.01 
3.30 

InitlAtliMd. 
Blutla  limit 

Teiwile  stit?-ngtli, 
=£E,9per4^iiL 

A  600 

Smw 

iSM 

1^000 

1^000 

£0M 

^000 

4^000. 

9^000 

&O0O 

SOOA 

hm 

■■1 

■ 

Rm 

^tm 

»,ooa 

ft,  000 

ki^ooii 

PT.OOO 

fiyOOO 

i^ooa 

Wi;O0O 

Imm 

iLtO« 

l,*O0 

t,00« 

IE 

^E 

IP 

r» 

L_ 

etnred  ij'*A  from  neck.     Appejinuiee,  fibrous, 
imeter  at  fraeture,  ".70.     Ana,  .454  BCjiiare  ineli,    OoutTactioHf 
t  per  cent, 
tonga  tioii  or  iiicli  si^ntions,  'M9,  ".20,  ".20,  "*34,  "^•,  ".19,  'M7,  ".15^ 


«598  TESTS  OF  IHONy   STESL,   AND  OTHEB  MATEBIALS. 


No.  1628. 
Marks,  3. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


AppUed  loads. 

In  gMiged  lengtli. 

_^ 

TotaL 

Perftqnare 
inch. 

0. 

.0014 
.0080 
.0040 
.0068 
.0125 
.0381 
.0888 
.0405 
.0400 
.0587 
.0716 
.0880 
.1100 
.1240 
.1375 
.1570 
.1741 
.1925 
.2168 
.2368 
.2680 
.2840 
.3160 
.84 
.88 
.48 
.48 
.50 
.54 
.60 
.87 
.74 
.85 
.85 

1.09 

1.82 

1.89 

2.14 

SoC^ 

1,000* 

5,000 
10,000 
15.000 
17,600 
18.000 

Poundi. 
1.800 
5,000 
10.000 
15,000 
17,600 
18.000 

Inch. 
0. 
0. 
8. 
.0001 

InitiAlloiid.                                              ' 

XlMtfolililt. 

TeaaUestraigtlL 
=  8L4peToenk 

18.500    ,        18,600 
19.000            19,000 
19.500    1        19,500 
20,000    i        20,000 
21,000    1        21,000 
22,000    1        28,000 
23,000    '        23L000 

24,000 
25, 0(K) 
2(i.U00 
27,000 
28,  000 
-0,  (00 

24,000 
25,000 
28.000 
27.000 
28.000 
29.000 

ao,  000         ao.  000 

31,000 
32,000 
33.000 

Hooo 

35,000 
36,000 
37.000 
38.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44.000 
4.>,000 
40,000 
47,  000 
47.  610 

31.000 
32,000 
33.000 
34.000 
35,000 
36.000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
48,000 
44.000 
*    45,000 
46,000 
47,000 
47,610 
0 

0 

Fractured  9^"  from  end  of  arle.    Appearance,  fibrous. 

Diameter  at  fracture,  ".73.  Area,  .419  square  inch.  ContraetioD. 
58.1  per  cent. 

Elongation  of  inch  sections,  'M6,  'M6,  ".16,  ".22,  ".e9»,  "J59,  ".13, 
Ml,  Ml, 'Ml. 


TESTS  OF  IRON,    8TFEL,    AND   0TH£1R   MATERIALS. 

[arks,  3. 

iiameter,  l'M29. 
ctional  area,  1  square  iuclip 
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AfttSadlMdA. 

Ilk  g»tig«4  len^tli.      ' 

BsaiHka, 

My. 

Eloiigtitliip. 

Btik 

■ 

1,000 
£,iiCO 

10,  ooo 

16.  Oiift 
llf«0 
IS.  001* 
It),  £00 
19,  (JOO 
20.000 
31,000 
22,000 
3^000 
14,000 
Sfi^OtO 
3«,«00 
37,000 
J^«* 
20,000 

wvioo 

31,000 

3:^ooo 
3a,  1)00 

H«» 

as.ouo 
ia.ooo 

IT.OOV 

3e,ooo 

so.  000 
40,000 

ir.ooo 

12.000 
43,000 
41.000 
4^000 
40  000 
47.000 
47.000 

0. 

.0015 
.ao!i] 
.0049 
.0003 
-0817 
.051& 
.0(305 
.04SL 
.OfiOO 
.OS© 
.0703 
.0885 
,1150 
.1430 
-IflOO 
,1775 

.3ieo 

.3400 

.SflQO 

.2SJ0 

.1140 

.17 

.40 

.44 

.47 

.as 

.tn 

M 

.60 

.70 

.85 

.06 
1.10 
Ltl 
L8S 
117 

0. 

0. 
.0001 

InlUAllMd. 

Blutk  Ujnli 

^2L7p»rCTsnt* 

^^^B 

^^^K 

^^^K 

H^B 

^MO 

100 

;Si 

(«» 

'gPQ 

1,000 

,uoo 

!iat 

s 

m 

5 

001 

[oil 

s 

OOfr 

loo 

1000 

{wo 

^^^B 

^^^B 

^^^E 

KOQO 

Kmi 

Kfie 

1 

J'mctnreil  8''.5  from  the  end  of  the  axle.    Appeaniiicc,  iibfoiis, 
Mftmeter  at  fracture,  ",77,    Area^  .466  square  iuch,    Coiitnictiou, 
^  |>er  cent. 

oagatjoii  of  iuch  sectioos,  ".14,  'M5,  'MS,  ",21,  "-69*,  ".25,  'M7, 

/M4s  M3. 


fiOO  TKflTS   OF   IRON,    STEEL,    AND    OTHER  HATERIAL& 

No.  1630. 
Marks,  3. 
Diameter,  I'M  29. 
Sectional,  area,  1  sqaare  inch. 
Gauged  lengrth,  1(K'. 


Applied  loads. 


To.--  ^"LX" 


Poimdt.  I 

i.ouo  ; 

5,000 
10,000 
]6,000 
17.000 
17,300    ; 
17,500 
18.000    , 
18.500 
19.000 
20.000    I 
21,000' 
22,000    . 
2X000    , 
24,000    i 
25,000    I 
20.000    ' 
27,000 
2A,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,t;00 
46,000 
40,090 


Pounds. 
1,000 

r>,ooo 

10,000 
16,000 
17,000 
17,300 
17.500 
18,000 
18.500 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
46,090 
0 


In  ginged  l6Bgth. 


0. 

.0014 
.0081 


.0417 
.0510 
.0625 
.0751 
.0980 
.1296 
.1480 
.1660 
.1846 
.2050 
.2280 
.2620 
.2790 


.3740 

.43 

.47 

.52 

.57 

.63 

.71 

.78 

.87 

.98 
1.13 
1.88 
L84 
2.07 
8.70 


0. 
8. 
8. 
0. 


iiiitiiaioid. 


TndtoatNBsttu 
sr  17.0  per  owk 


Fractared  13''  from  the  end  of  the  axle.    Api>earaaoe,  flbioofi. 

Diameter  at  fracture,  ".77.  Area,  .466 'square  inch.  OontraetioD, 
53.4  per  cent. 

Elongation  of  inch  seotionB,  "  JL6,  'M6,  'M6,  ".2S,  ".28,  "^,  "34,  ".25, 
".68»,  ".50*. 


^  *  ^    i 

r4 


«■ 


MMJl 


a»^«r  jiofb  fie  ^Oetgl 


k    3S0 


Moc 


4r^g 


^^ 


i 


I 


'^ 
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WEOVGHT-IBOH  PA88ENOER-CAE  AXLE,  BRAHDED  18*71. 

One  jonrnal  of  this  axle  fractured  in  service,  showing  a  smooth  sur- 
fiice  of  the  metal,  except  at  the  center,  where  a  section  1|  inches  in 
(lidiueter  was  librous,  slightly  granular. 

An  inspection  of  the  opposite  journal  revealed  the  presence  of  a 
crack  at  tbe  fillet  in  the  neck  of  tbe  journal,  which  was  visible  around 
nine  tenths  of  tbe  circumference,  and  reaching  a  maximum  depth  of  ".06. 

Tbree  specimens  were  taken  from  the  middle,  and  three  from  the  end, 
marked  1  in  the  accompanying  sketch. 

The  journal  containing  the  incipient  crack  was  also  cut  into  three 
pieces  by  longitudinal  cuts ;  from  one  piece  tensile  specimen  marked 
;3  was  taken. 

Tbe  test  of  this  specimen  is  remarkable  from  the  fact  that  the  stem 
contained  a  part  pf  the  incipient  crack  which  had  developed  while  the 
axle  was  in  service,  and  rupture  occurred  at  a  distance  of  1^  inches 
ironi  this  crack. 

A  bending  test  was  made  with  the  second  piece  from  this  journal, 
with  the  crack  on  tbe  tension  side  of  the  bend.  The  metal  was  tough 
and  fibrous  below  the  crack,  which  had  penetrated  the  metal  from  0 
to  ''.05. 

Tbe  surface  of  the  metal  at  the  crack  was  smooth,  and  resembled 
that  part  of  the  opposite  journal  which  had  fractured  in  the  train. 

Tbe  third  piece  is  reserved  to  illustrate  how  minute  incipient  cracks 
of  tbis  kind  appear  in  their  early  stages  of  development. 


1    ! 


602  TEBTS   OP   IRON,    e»T££L,    AND   OTHER  KATEBIAL8. 

No.  1831. 
Mark,  1. 

Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  load*. 


ToUL 


Pounds. 
I.UOO 
5,000 
10,000 
15.000 
20.000 
20. 500 
21,000 
21.500 
22,000 
22,  MO 
23,000 
2:1, 500 
24.000 

24.500 

25.000 
26,000 
27,000 
28.000 
20.000 
30,000 
81,000 
32,000 
33,000 
34.000 
85,000 
30,000 
87,000 
88,000 
80,000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
40.000 
40,980 
0 


Per  Mil 
laen 


Pounds. 
1,000 
5,000 
10.000 
l.%000 
20,000 
20.500 
21,000 
21,600 
22.000 
22,000 
23,000 
23,500 
2<000 

24,600| 

29,000 
20.001* 
27,000 
28,000 
20,000 
30,000 
81,000 
82,000 
38,000 
84,000 
8^000 
80,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40,000 
40,080 
0 


In  ganged  length. 


Blongntian. 


IndktM. 
0. 

.0015 
.0032 
.0040 
.0007 
.0000 
.0071 
.0073 
.007K 
.0077 


.0087 

.0007 

.0118 

.0207 

.0870 

.0660 

.0780 

.1090 

.1200 

.1600 

.1850 

.2080 

.2590 

.2900 

.88 

.80 

.48 

.60 

.56 

.08 

.71 

.80 

.02 

1.02 

1.24 

1.77 

1.90 


Set 


Ineh. 
0. 
0. 
0. 
0. 
.0001 


InitUd 


Tenaile  atrangth. 
=10.6  per  f^ 


Fractured  '^75  from  end  of  specimen.    Appearance,  fibrous. 
Diameter  at  fracture, ''.»2.    Area,  .685  square  inch.    Oontmctioiu 
33.5  per  cent.  I 


"^r^ 


TESTS   OP   IRON,    STEEL,  AND   OTHER  MATERIALS. 

No.  1632. 
Mark,  1. 

Diameter,  l'M29. 
SectioDal  area,  1  square  inch. 
Gauged  length,  10''. 


603 


Applied  loAdB. 

In  eftueea  itrngtii. 

nmOMAm, 

Total 

inch. 

ElongntioD, 

Set. 

Pounda. 
1.000 
5,000 
10.000 
15,000 
20.000 
21.000 
21,500 
22,000 
22,500 
23,000 

Povmdt. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
21.500 
22.000 
23,500 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
85,000 
86,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 

IneK»$. 

0. 

.0014 
.0082 
.0048 
.0067 
.0071 
.0074 
.0080 
.0096 
.0123 
.0165 
.0324 
.0453 
.0675 
.0005 
- 1141 
.1430 
.1710 
.2085 
.2850 
.2780 
.3150 
.3500 
.42 
.47 
.52 
.59 
.68 
.77 
.87 

1.01 

1.21 

1.60 

1.87 

Inch. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
ElMtio  limit 

Teniilefttranffai. 
=  ia7peroMit. 

2«,000 

25i,000 

26,000 
27,000 

2H,000 

29.000 

30,000 
31.000 



32.000 

33.000 

34,000 

35,000 

36,000 

37,000 

38,000' 

39.000 

40,000 

41,000 

42.000 

43,000 

44,000 

45,000 

45.600 

0 

Fractured  5^^'  and  8'^  from  outside  end  of  the  axle.  Appearance, 
fibrooB. 

Opened  a  seam  not  welded  6'^  long,  beginning  at  the  neck  of  the 
specimen  and  extending  along  the  stem.  One-h^f  the  fracture  occurred 
one  side  of  this  seam  5^"  from  the  end  of  the  specimen;  the  other  half 
fractured  2^"  further  down  the  stem.  The  sides  of  the  seam  were  'MO 
apart  after  fracture  of  the  bar.    It  contained  considerable  cinder. 

Diameter  at  fracture,  '^98.  Atea,  .754  square  inch.  Contraction, 
246  per  cent 

Elongation  of  inch  sections,  ''.23,  ''.23,  ".52*,  'M7,  M4,  ".14,  ".12, 
".U,  {'Ol, 'ao. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Mark,  1. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  lengtli,  10". 


No.  1633. 


Applied  loadm. 

In  g«ig6d  length. 

1 

ToUL 

Persqaare 
inch. 

Elongation. 

Set 

Bemaik*. 

Pounds. 
1. 000 
5.000 
.    10.000 
15,000 
20.000 
21, 000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21.000 

Inches. 

0. 

.0015 
.0031 
.0048 
.0065 
.0071 
.0078 
.0075 
.0077 
.0080 
.0083 
.0087 
.0096 
.0150 
.0211 
.0290 
.0447 
.0640 
.0847 
.    .1100 
.1350 
.1660 
.1050 
.2230 
.2600 
.8000 
.3390 
.88 
.44 
.60 
.56 
.62 
.72 
.81 
.02 

1.07 

L82 

IndL 

0. 

0. 

0. 

0. 

0. 

Initial  loud. 

'    21.500    1        21,500 

I    22.000    1        22,000 

1    22,500    1        22..'>00 

;    23, 000 

^.000 
23,500 

24.OO0J 

24,500 
25,000 
26.000 
27,000 
28.000 
29,000 
30,000 
31.000 
32.000 
83,000 
34.000 
35,000 
36.000 
37.000 
88,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
46.800 

2:t,'500 

EburtM  Knit 

j      ^.•wv 

24,000 

!    24. 500 

2:>,  000 
20.000 
'J7.  000 
•J8.  000 
2f».  000 
3J,000 
31.000 
32.  000 
83,000 
34,000 
35. 000 
30,000 
37,000 
38.000 
30.000 
40.000 
41.000 
42.000 
43,000 
44,000 
45.000 
40.000 
46.800 
0 

=:r  14.1  per  oenl 

1.41 

Fractured  2^'  from  Deck ;  iuside  end  of  specimen.  Appearance,  fibn>ti> 
Opened  cracks  in  suriace  in  vicinity  of  place  of  rupture. 

Diameter  at  fracture,  ''.98.  Area,  JM  square  indi.  Contraciioj 
24.6  per  cent. 

Elongation  of  inch  sections,  'M0,".09 'M3,  'M2,  'M4,  'M4 'M4,".l'. 


TESTS   DP   mON,    STEEL,    Mm    OTHER  MATERIALS, 


C05 


ameter,  l'M20. 
iioual  ar^a,  1  square  loch, 
laged  lengthy  10". 


1^0. 1634. 


AppUedJiMdA. 

Im  jOHiisd  iMigth* 

Seturkft, 

fiitoL 

Per  MQ&rtt 

ElfrnjEfttiou. 

SS«rt 

LOOO 

fi,O0O 

111,000 

10,000 
80,000 

ft  QtM 

FmindM. 

1.000 

a  000 

10,000 

Tft.OOO 

20,000 

iuam 

22,000 

ta,6oo 

13.000 
3a,500 

Hooo 
HflOO 

35,000 
25,500 
,       38.000 
2T.000 
38,000 
20,000 
30.000 
31,000 

at,  000 

33.000 
34,000 
3.\000 
30,000 
37,000 

astooo 

39.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
40,000 

0. 

.0015 
.0032 
.0000 
.OOflS 
.0072 
«W7 

.ooeo 

.0087 

.00«5 
.0101 
0115 
.Olfil 

.oaoo  , 

.0207 
.0405 

.omi 
.0000 
.mo 

.1600 
.liOO 

.noo 

2535 
.3*70 

.sago 

.41 
.40 
.63 
.50 
.Oft 

.10 

J. 07 
LS4 
LOO 
3.82 

Inek. 

0. 
0, 
0. 

0.            1 
.0001 

Isittftlkwd. 
SlMtloUaHI. 

X(iQ«ilestf«iifit]i. 
=  23.3  per  o«lit 

Hb 

^^^B 

^^^E 

^^^M 

IHCh 

SOOO 

tS^Mt 

flLOOO 

Ml  000 
t],OuO 

S4.000 

'-----••♦••• 

M  OOO 

a?  <H>o 

1@  000 

to.  000 

10,000 

41000 

4X000 

41,000 

44,000 

li^oio 

4&00O 

*^r 

Appeamnce,  fibrous. 
Areay  .050  square  iuch. 


CoptractioD, 


Fraetor^  7^'  from  the  ueck, 

lameter  at  fracture,  ".01. 

^  per  cent, 
aicingation  of  iueh  seotious,  ",17,  ".22,  ".32.  ".25,  ".35,  *'M*,  ",22,  ".IT, 


606  TESTS   OF   IBOK,    STEEL,    AND   OTHER  MATERIALS. 

Ko.  1635. 
Marks,  2. 
Diameter,  l'M29. 
Sectional  urea,  1  sqaare  inch. 
Oaaged  length,  W. 


Applied  loads. 


Total, 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
22,500 
23,000 
23,500 
24.000 
24.500 
25,000 
25,500 
a«,0(iO 
27.000 
28,000 
29,000 
30,000 
31,00i> 
S2.000 
33,000 
34.000 
35.000 
30,000 
87,000 
38,000 
39.000 
40,000 
41,000 
42, 000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
48^200 
0 


Peraqnare 
Incn. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
22.500 
28.000 
28,600 
24,000 
24,500 
25^000 
25,500 
20,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
38.000 
84,000 
85.000 
36.000 
37,000 
38.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44.000 
46.000 
46,000 
47,000 
48,000 
48,200 
0 


In  ganged  length. 


BbngaUon. 


Indkes. 
0. 

.0015 
.0038 
.0051 
.0009 
.0078 
.0079 
.0088 


.0101 

.0108 

.0117 

.0130 

.0156 

.0211 

.0860 

.0607 

.0790 

.0060 

.1285 

.1619 

.1880 

.2180 

.2475 

.2900 

.8800 

.38 

.43 

.60 

.56 

.64 

.73 

.83 

.08 

1.20 

1.68 

1.84 

2.04 


Set 


Inch. 

0. 

.0001 
.0001 


Initial  UMd. 


ShattoUmit. 


Tenaile  atrangth. 
=20.4  perc^ 


Fractured  4''.8  from  neck.  Appearance,  flbroas,  85  ^t  cent. ;  grac 
ular,  15  x)er  cent. 

Diameter  at  f^racture,  ^^95.  Area,  .709  square  inch.  GontraetioD. 
29.1  per  cent. 

Elongation  of  inch  sections,  'M4,  'M9,  'M6,  ".16,  ".18,  ''.23,  "J2^\ 
".28,M7,'M7.  ,         ,  —, 


TESTS   OF    IKON,  STEEL,  AND    OTHER   MATERIALS. 


607 


Marks,  2. 
Diameter,  1".129. 
SectiODsl  area,  1  square  inch. 
Gauged  length,  W. 


No.  1636. 


1 
Applied  UMidft.       1      In  gftaged  length. 

Bamttki. 

Total. 

1 
P«r  sQoare 

Set. 

Poundt. 
1,000 
5.000 
10.000 
15.000 
20.000 
21,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23.6C0 
23,000 
23,500 
24,000 
24,600 

24,000{ 

26,000 
27,000 
28,000 
20,000 
80,000 
31,000 
32.000 
33.000 
84,000 
35,000 
86,000 
87,000 
88,000 
30,000 
40,000 
41,000 
42,000 

Inch, 

0. 

.0015 
.0032 
.0040 
.0060 
.0072 
.0077 
.0081 
.0085 
.0088 
.0004 
.0101 
.0150 
.0104 
.0280 
.0407 
.0570 
.0788 
.0046 
.1168 
.1405 
.1658 
.1040 
.2250 
.2600 
.2085 
.3425 
.8880 
.4450 
.52 

Inch. 
0. 
0. 
0. 
0. 
0.  . 

Initial  loud. 
BOMlioUinH. 

Suxfiuw  oraoks  opened. 

Tensile  strenffth. 
=  6.3  per  oent. 

22,000 

22,600 
23,000 

23,500 

24,000 

24,600 

25,000 
26,000 

27,000 
28,000 

20,000 
3U,000 
31,000 

32,000 

33,oro 

34,000 

35,000 

36.000 

87,000 

38,000 

ao.000 

40,000 

41,000 

42,000 

0 

.63 

1 

Fractured  5''.5  from  neck.  Appearance,  granular  with  fibrous,  spongy 
spot  at  the  circumference. 

Diameter  {tt  fracture,  1^^08.  Area,  .916  square  inch.  Contraction, 
8.4  per  cent. 

Elongation  of  inch  sections,  ''.05,  ".05,  ''.05,  ".06,  ".04,  ".IS*,  ".06,  ".06, 
'.04,  ".11. 
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No.  1637. 
Marks,  3. 

Total  length  of  specimen,  15''. 
Length  of  stem,  9". 
Diameter  of  heads,  IJ". 
Diameter,  r'.0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  6''. 


Applied  loads. 

In  gMiged  length. 

.—. 

Total. 

Per  sqoare 
inch. 

Elongation. 

Set. 

Potmda, 
800 
4,000 
8,000 
12,000 
14.400 
15,200 
16,000 

16,800 

17,200 
17,600 
18,400 
19.200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
21,800 
25.600 
26,400 
27,200 
28,000 
28,800 
29,600 
30,400 
31,200 
32.000 
32,800 
33,600 
34,400 
35.200 
35,880 
0 

PoundM. 
1,000 
5,0C0 
10,000 
15,000 
18,000 
19.000 
20,000 

2I.OO0J 

21,500 
22,000 

^.Z 

25,000 

26,000 

27.000- 

28,000 

29.000 

30,000 

31,000 

82,000 

33.000 

84,000 

35,000 

36,000 

37,000 

88,000 

89,000 

40.000 

41,600 

42,000 

43,000 

44,000 

44,860 

0. 

.0009 
.0019 
.0029 
.0035 
.0037 
.0039 
.0042) 
.00705 
.0094 
.0117 
.0157 
.0247 
.0428 
.0545 
.0658 
.0795 
.0930 
.1086 
.1265. 
.1468 
.1680 
.1885 
.2150 
.2417 
.28 
.81 
.86 
.40 
.46 
.68 
.63 
.77 

1.10 

1.85 

Inch, 
0. 

Initial  loid. 

JUafltiolfanlt. 

• 



TenaUeitrangtli. 
=  22.5  per  oent. 

Fractured  3}''  from  neck  of  specimen  and  ly  from  the  crack  in  the 
journal  at  the  base  of  the  fillet,  fracturing  on  the  side  of  tJie  crack 
towards  the  outer  end  of  the  journal. 

Previous  to  the  test  none  of  the  crack  which  was  in  the  journal  showed 
on  the  surface  of  the  specimen,  so  fine  was  the  crack ;  during  the  test, 
however,  the  metal  opened  at  the  crack  and  showed  its  extent  to  be  *',^ 
long  and  ''.04  deep.  The  metal  below  this  crack  a  distance  of  about  ".05 
separated  during  the  test  with  a  fibrous  appearance^ 

It  is  significant  that  notwithstanding  the  presence  of  the  rupture  of 
the  metal  at  the  crack,  that  the  specimen  broke  at  another  place  away 
from  this  plane,  with  a  fair  tensile  strength,  thus  showing  that  tlie  metal 
of  the  axle  beyond  or  below  the  crack  in  the  journal  was  not  materiallj 
afi'ected  by  the  crack,  nor  by  the  causes  which  produced  the  crack. 

Diameter  at  fracture,  ".IS.  Area,  .478  square  inch.  Contnicli(m> 
40.2  per  cent. 

Elongation  of  inch  sections,  'MO,  ".12,  ".12,  ".15,  ".19,  ".41»,  "^  "Jffl. 


I 


\ 


^^. 


Jd-^?a/tf5p 


•i2 

4 


i_ 


* 
• 


V 


T 


.1 
1 


^    >><^^j 


F-/tf>*1r-i- 


_j. 


T 


«0 


"T 

•5 


M 
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MUCK  BAB  TEHDER  AXLE  H0<  5, 

Ule  taken  out  of  iiervice  after  haring  run  11»7,290  niilefi, 
>ntinaatioii  of  testa  of  muck  bar  tender  axles  f^m  Beport  of  1885, 
1007,  and  subsequent  reports. 


Ko.  1604 


larkB,  ^^ 
^iaiiieterj'l'M29. 

tctioiial  ar**a,  1  square  incli. 

»iige<l  length,  10". 


f    Applied  Icwdji. 

In  gmugftd  lengths 

I'Oftl. 

Perftqimn 
iucti. 

ElaogmtlcKD. 

Set. 

UOOO 

«.000 

.000 

■8S 

1,000 
5.000 
10,000 
15,000 
18,000 
20,000 
31,000 
21,500 
S2;000 

2^,000 
23,500 
£1,000 
25,000 
^000 
«7,00O 

mooo 

39,000 
30,000 
31,000 
33,000 
^000 
HODO 
35,000 
3«,i»0 
37,000 
30,000 
31.000 
40,001? 

«,aoo 

43,000 
44,O0U 
45,000 
40.000 
47,000 
17,410 

0, 
.0015 
-00S6 
.0001 
,0001 
.0008 
.0073 
.007« 

.mm 

.0103 

.or^ 

.0148 
.0105 
,1^55 
.0015 
.0735 
.1075 
.1340 
.1000 

.2225 
.2060 

.2m 

.:» 
.48 

.47 
.&* 
.^ 
.00 
.TH 
.33 
.07 
LIS 

i.:i« 

1,70 
2.34 

0. 
0. 

0, 
0. 

""*\*000i" 

tnitlA]  kp«d. 
ElMfelD  Halt 

^100 
,000 

i^iio 

LitO 

LiOO 

.ofiii 

.ioo 
•io 

iOO 

ioo 

;ooo 

^K 

-""-" 

^^^K 

^^^K 

^^E 

H^M 

E^Attt 

JjoAd  At  lime  of  riiptQf«, 

I* 

0 

2.7S 

=z  27,6  p«r  cent. 

matured  4'MO  from  necsk^  or  7"* 4  from  outside  end  of  apecimen. 

^)ei*  ranee,  ftbrons- 

liameter  at  fracture^  "*81.    Area,  .515  square  intik    Contraction, 

i  iier  cent, 

tlonfratioa  of  inch  sections,  'MS,  "JO,  "*21,  ".25,  ".21,  ",33,  ".26,  ".62«, 

%  ",25. 

H,  Ex*  A5 39 
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No.  1005. 

Marks,  ^f- 
Diameter,  V'.129. 
Sectional  area,  1  aqaare  inch. 
Gauged  length,  IV. 


AppUedloAds. 

In  KNgod  length. 

TotaL 

'«iS- 

Elongfttton. 

Set. 

I 

Pounda. 
1,000 
6,000 
10,000 
15,000 
18.000 
20,000 
20,600 
21,000 
21,500 

gss 

24.000 

25,000 
28,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
86,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
45,200 
0 

Povndt. 
1,000 
6^000 
10,000 
16.000 
18,000 
20,000 
20,000 
21,000 
21,500 
22,000 
28,000 
24,000 
26,000 
20.000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83.000 
84,000 
36,000 
80,000 
87^000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
45,200 
0 

JndWt. 

0. 

.0018 
.0032 
.0049 
.0050 
.0067 
.0078 
.0147 
.0212 
.0245 
.0868 
.0566 
.0870 
.1160 
.1380 
.1000 
.1900 
.2200 
.2520 
.2880 
.3285 
.87 
.42 
.47 
.52 
.68 
.64 
.74 
.84 
.97 

L12 

L86 

1.74 

lift 

2.66 

Ineh, 
0. 
0. 
0. 
0, 
0. 
.0001 

Initial  loMt 
BImUo  limit. 

.0796 



.........>-- 





Tensile  etrangth. 

r=  25.6  per  cent. 

Fractared  7''.50  from  neck,  or  1(F'.60  from  outside  end  of  spw'iDie: 
Appearance,  fibroas* 

Diameter  at  fracture,  ''.85.  Area,  .567  square  inch.  ContractioD 
43.3  per  cent. 

Elongation  of  inch  sections,  M8,  ".19,  ".21,  ",26,  ".74»,  MS,  '.-N 
".20,  ".21,  M7, 


TESTS   OF   IRON,  STEEL,  AND  OTHEB   MATERIALS. 

No.  1606. 
Marks,  ^f» 
Diameter,  Vm29. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


611 


AppUed  loAdB. 


TotaL 


Powtdg. 
1.000 
5.000 
10.000 
15.000 
18.000 
20,000 
20,500 
31,000 
21.500 
22,000 
22,500 
2.i,0O0 
23.500 
21,000 
25,000 
28.000 
27.000 
28.000 
29.000 
90.000 
31.000 
32.000 
33,000 
34.000 
35.000 
30,000 
37,000 
38.000 
30.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46,000 
40,300 
0 


Per  squAre 
inch. 


EloDgAticm. 


PoundM, 
1,000 
5.000 
10.000 
15,000 
18,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23.500 
24.000 
25,000 
20.000 
27,000 
28,000 
20.000 
30,000 
31,000 
32,000 
33,000 
34.000 
35.000 
36,000 
37,000 
38.000 
30.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
46.300 
0 


In  ganged  length. 


Incket, 

0. 

.0016 
.0033 
.0051 
.0061 
.0068 
.0072 
.0076 
.0080 
.0080 
.0120 
.0183 
.0240 
.0284 
.0400 
.0675 
.0060 
.1275 
.1550 
.1825 
.2160 
.2470 
.2810 
.38 
.36 
.41 
.46 
.51 
.58 
.67 
.73 
.82 
.04 

1.10 

1.29 

1.72 

2.07 

2.41 


Set. 


IndL 
0. 
0. 
0. 
0. 


.0001 


.0373 


Bemarks. 


InittAlloiid. 


SlMtio  limit 


Tensile  strength. 
=24.1  percent. 


t  : 


Fractured  6'MO  from  neck,  or  12"  from  outside  end  of  specimen. 
Appearance,  fibrous. 

Diameter  at  fracture,  '^90.  Area,  .636  square  inch.  Gontraction, 
36.4  per  cent. 

Elongation  of  inch  sections,  'M9,  'MS,  'M6,  '^22,  ''.23,  ".26,  ".49*, 
".27,  ".33,  MS. 
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No.  1607. 


Marks,  ^« 
Diameter,  V'.ISO. 
Sectional  area,  1  square  inch. 
Ganged  length,  W. 


Applied  loads. 

Inff»eedlaiif{tlL 

ToUL 

FerBonare 
lack. 

Ekmgatkm. 

Set 

lUlMll^ft. 

1,000 
5,000 

10.000 
15.000 
20.000 
21,000 
21,500 
22.060 
22,500 
28.000 
23,500 
24.000 
24,600 
25.000 
25,500 
26.000 
27,000 
28,000 
29.000 
30.000 
31,000 
32,000 
33.000 
34.000 
35,000 
36.000 
37,000 
38,000 
39,0C0 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
46.090 
39.200 
0 

Poimdff. 
1.000 
5,000 
10,006 
15,000 
26^000 
21,000 
21,500 
23.000 
22,500 
23.000 
23.500 
24.000 
24,500 
25,000 
25.500 
26.000 
27.000 
28.000 
29,000 
30,000 
31,000 
32.000 
33.000 
34.000 
36,000 
36.000 
37.000 
38.000 
39.000 
40.000 
41.000 
42.000 
43.000 
44,000 
46.000 
46.000 
46,090 

InchM, 

0. 

.0015 
.0034 
.6051 
.0669 
.6071 
.0074 
.0076 
.0079 
.0081 
.0064 
.0088 
.0092 
.0110 
.0164 
.0229 
.0430 
.0824 
.1067 
.1296 
.1615 
.1900 
.2250 
.2640 
.81 
.36 
.41 
.47 
.53 
.69 
.68 
.78 
.90 

1.08 

1.32 

1.88 

2.07 

Inch, 

0. 

0. 

i. 
Ol 
.0091 

Initial  kMd. 

Slaatio  Unii. 

.0030 

Tennleatreoffth. 
Loadatttmeofrnptaxei 
=25.6  per  oenL 

0 

2.56 

Appearance,  fibrous. 
Area,  .^0  square  inch. 


Fractured  4''.70  from  neck. 

Diameter  at  fracture,  '^79. 
51.0  per  cent. 

Elongation  of  inch  sections,  <M5,  ",20,  ".es^j  ".36, 
'^20,  ''.22,  ".18. 


Contractioiu 
'.24,  ".20,  'M9. 
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Marks,  mb. 
Diameter,  l''a29. 
Sectional  area,  1  square  inch. 
Ganged  length,  W. 


Ho.  1008. 


In  gftnged  length. 

Beaarks. 

TotaL 

Peraqiuure 
inch. 

Elongation. 

Set. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
2>,000 
20,600 
21,000 
21,500 
22,000 
22.506 
23,000 
23.600 
24,000 
24,600 
25,000 
20,000 
27,000 
28,000 
29,000 
90,000 
81,000 
82,000 
38.000 
84,000 
86.000 
86.000 
87,000 
38.000 
89,000 
40.000 
41,000 
42,000 
48,000 
44,000 
H980 
0 

Pounds, 
1,000 
6,000 
10,000 
16,000 
20,000 
20.600 
21,000 
21,600 
22.000 
22,600 
23,000 
23,600 
24,000 
24,600 
26,000 
26,000 
27,000 
28,000 
29J)00 

sorooo 

31,000 
32.000 
83,000 
.     34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 

4i,m 

Inches, 

0. 

.0014 
.0033 
.0060 
.0060 
.0071 
.0075 
.0077 
.0080 
.0083 
.0086 
.0090 
.0100 
.0296 
.0872 
.0615 
.0826 
.1060 
.1340 
.1640 
.1075 
.2350 
.2660 
.8025 
.36 
.41 
.46 
.61 
.59 
.69 
.78 
.90 

1.07 

L20 

1.93 

2.30 

Inch, 
0. 
0. 
0. 
0. 
.0001 

Initialload. 
Blaatie  limit. 

=  28.0  per  cent. 

.0287 

1 

Fractored  4''£rom  neck.  Appearance,  fibrons. 

Diameter  at  fl*actare,  '^80.    Area,  .5C^  square  inch. 
49.7  per  cent. 

Elongation  of  inch  sections,  ''J20j  ''M.  ''.67»,  ''M,  ''.20,  'M7, 
"14,  "A3. 


Contraction, 
'M6,  ".14, 


614         TESTS   OF  IRON,    STBEL,    AND  OTHER   MATERIALS. 


No.  1009. 
Marks,  ^^P* 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Oaaged  length,  lO''. 


Applied  loads. 

In  staged  iBOgtb. 

I 
Benuka. 

ToUL 

^•^n"" 

Elongation. 

Set 

Poundi. 
1,000 
6^000 
10,000 
15,000 
20,000 
80,600 
21,000 
21,600 
22,000 
22.500 
23,000 
28,500 
24.000 
24.600 
25^000 
25,500 
26,000 
26.500 
27,000 
28.000 
28.000 
80.000 
81.000 
82.000 
88.000 
84,  COO 
85,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41.000 
42.000 
43,000 
44,000 
46^000 
46,000 
46.280 
0 

Powndt. 
1.000 
5.000 
10,000 
16.000 
20.000 
20,500 
21,000 
21,600 
22.000 
22,500 
88,000 
28,600 
24,000 
24,600 
25,000 
25.500 
26.000 
26,500 
27,000 

20,000 
80,000 

88,000 
88,000 
84,009 
85,009 
36.000 
87,000 
88,000 
89,000 
40,000 
41009 
42,000 
48,000 
44,000 
45,000 
46,000 

XnOUi. 
0. 

.0015 
.0984 
.0069 
.0069 
.0071 
.0078 
.0079 
.0077 
.0079 
.0088 
.0084 
.0086 
.0089 
.0098 
.0106 
.0168 
.0227 
.0858 
.0480 
.9735 
.1099 
.1870 
.1640 
.1099 
.2880 
.8780 
.88 
.88 
.48 
.48 
.58 
.61 
.71 
.81 
.96 
1.17 
L47 
1.78 
2.09 

0. 
0. 
0. 
0. 
.0091 

1 
Initial  kMd. 

Blaatio  limit. 

.0008 

1 

• 

• 

s904lpereMii 

Fractured  4^'.5  from  neok.    Appeacanoe,  flbrous. 

Diameter  at  fiucture,  ^'.SS.  Aiea,  .641  square  inch.  Contraction, 
45.9  per  cent. 

Elongation  of  inoh  aeotionB,  ".13.  ''.12,  ".IS,  ".14, 'M6,  ".17,  ".27,  ".67*, 
"J23,  ".18. 


TE8T8   iW    liKJX,  STEELi  AND   UlUER   MATEEIALS, 
No.  1610. 
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imeter,  l'M29. 
ctioDal  area^  1  square  inch. 
gal  length » 10". 


KAFpUadloxlA. 

la  gauged  l«iiiUi. 

Bcnmrlci, 

■ 

Feraqove 

ElfiQff&limL 

S^. 

KSSo 

■mo 

1.000 
6,000 
10.000 
IS.  000 
If.OOO 

m50O 

n,ooo 

21.500 
28,000 
ITi  5110 
£3.000 
24,000 
2S,0O0 
30,1100 
27,000 
2i,000 

seooo 

30,000 

ai,ooo 

12.000 
33,000 

siooo 

35.0OO 
3fl,000 
St.  000 

i«,ooo 

9%  000 

40,000 
41,000 
43,000 
43.000 
44.0C0 

#1,000 

47,000 

47,000 

0 

0. 
.0016 

mm 

.0050 

,IKI61 

.0008 
.007* 
.0077 
.OOff? 
.0110 
.0i43 
.0108 
.0178 
.(JfilO 
.0700 
,0i70 
.1310 
.  1470 
.1776 

.wm 
.r» 

,9125 
.3« 

,41 
.46 
.50 

.00 

i.oa 

Lit 

L41 
l.»l 
3.15 

2. 411 

Ineh. 

0. 
0. 

0, 

ImtMlMd. 
BlAAtlc  Umlt. 

.oor^ 

HiM 

H«oo 
^Hooo 

^Br*^ 

.MSfi 

^Bfi*^ 

^Hifff 

^Btut 

^Vffn 

^Httn^ 

^Bmo 

^^a  AMI 

Hioi 
Hoio 

^      *    ■* 

'"""'■■"■"• 

—  340  p*r  Mtit 

ictared  0".0<>  from  necic,  or  11"*35  fmm  ontside  end  of  specimen, 
ftraDC5i?5  fibrous,  seamy:  trace  of  graoulation, 
oeter  at  fracture,  ".88.    Atea^  .608  square  inch*     Contract  ion, 

^wigatioii  of  incU  aectione,  ".19,  ".21,  ".22,  ".26,  ".2£#,  ".47*,  ".34, 
".IS*,  ".10. 


616  TESTS   OF  IKON,    STEEL.    AND   OTHEK   BiATERULS. 


No.  1611. 


Marks,  ^^ 
Diameter,*  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10"^ 


Applied  loads. 


Total. 


FoundM. 
1,000 
S.0OO 
10,000 
IS,  000 
18,000 
20,000 
20.500 
21.000 
21,500 
22,000 
22,500 
23,000 
24,000 
25,000 
28,000 
27,000 
28.000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.<K)0 
30,000 
37.000 
88,000 
39,000 
40,000 
41.000 
42,000 
43,00« 
44.  too 
45,000 
40.020 
0 


Peraqnare 
inch. 


Pounda. 
1,000 
6.000 
10,000 
15,000 
18.000 
20.000 
20.600 
21.000 
21.500 
22.000 
22,500 
23,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
36.000 
30.000 
37.000 
38.000 
89,000 
40,000 
41,000 
AOOO 
48,000 
44.000 
46,000 
46.020 
0 


In  gaaged  langth. 


Klonfcation. 


0. 

.0016 
.0032 
.0050 


.0071 

.0076 

.0080 

.0086 

.0116 

.0241 

.0865 

.0666 

.0020 

.1142 

.1410 

.1680 

.1070 

.2300 

.2640 

.3000 

.3412 

.89 

.44 

.49 

.04 

.61 

.69 

.78 

.88 

1.02 

1.18 

1.42 

2.11 

2.40 


Set. 


Jneh. 

a 

0. 
0. 
0. 
0. 
.0001 


Initial  lead. 


Klaatie  limit. 


Tenaile  strength. 
=  24.0  per  cent. 


Fractured  2"  from  neck,  or  15''.76  from  outside  end  of  specimen.  Ap 
pearance,  fibrous. 

Diameter  at  fracture,  '^80.  Area,  .622  square  inch.  Gontou^tioD, 
37.8  per  cent. 

Elongation  of  inch  sections,  ".15,  ".16,  'M6,  ''.20,  ".21,  ".25,  ".24,  "JJ3, 
".26,  ".54». 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

^o.  1612. 

Marks,  ^cf  • 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 
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AppUedloada. 

lo  gftojEed  leogth. 

Remarks. 

,    TotAL 

Persqoare 

Elongation. 

Set 

Fovndt. 

1,000 

5.00O 

10,000 

.     15,000 

>     18,000 

20,000 

20.500 

21.000 

21,500 

22,000 

22.600 

23.000 

24.000 

25.000 

^^ 

Poumdg. 

1,000 

6,000 

10.000 

.  16.000 
18,000 
20,000 
20.500 
21,000 
21,500 
22,000 
22,600 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
S^OOO 
30.000 
31,000 
82.000 
33.000 
34,000 
35.000 
36,000 
37,000 
88,000 
39,000 
40.000 
41,000 
42.000 
48,000 

46,000 

InehM. 

0. 

.0015 
.0033 
.0051 
.0061 
:0069 
.0072 
.0076 
.0080 
.0099 
.0148 
.0213 
.0290 
.0486 
.0687 
.0006 
.1205 
.1448 
.1717 
.2040 
.2840 
.2680 
.  .3000 
.3480 
.41 
.46 
.61 
.58 
.62 
.71 
.81 
.91 

L04 

1.26 

1.65 

1.90 

2.27 

Inch. 
0. 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 
Elaatio  limit 

Tensile  strength. 
=22.7  per  cent 

.0898 

28!  000 
39,000 
30,000 
31,000 
3^000 
33,000 
34.000 
35.000 
36^000 
37.000 
38.000 
30.000 
40.000 
41,090 
42.000 
43.000 
44,000 
45^000 
46,000 

Fractured  6''.6  from  neck,  or  9''.5  from  outside  end  of  specimen.  Ap- 
pearance, fibrous. 

Diameter  at  fracture, '^88.  Area,  .608  square  inch.  Contraction,  39.2 
percent 

Elongation  of  inch  sections,  M4,  'M4,  'M6,  ''.22,  ''.53»,  ''.29,  ".21, 
"^,  "^9,  ^'J20. 
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TESTS   OP   IKON,    STEEL,    AND   OTHER   MATERIALS. 


HITCK-BAE  lEVDER  AXLE  HO.  6. 

Taken  ftom  tender  truck  of  engine  No.  103,  Boston  and  Albany  Rtfl- 
roady  after  having  mn  271,702  miles. 

This  axle  was  taken  ont  of  service  on  account  of  the  journal,  end  B, 
having  been  overheated.  The  axle  was  found  hot  (said  to  show  color) 
after  a  run  of  20  miles  on  the  day  of  overheating ;  it  was  then  cooled 
with  water  and  run  an  additional  20  miles,  which  caused  fhrther  headng. 
After  the  second  heating  the  axle  cooled  in  place  without  wat». 

Before  cutting  into  specimens  the  axle  was  mounted  on  bearings  at 
the  wheel  seats,  and  revolved  to  ascertain  the  amount  the  journals  were 
out  of  line. 

Journal  B  was  found  to  run  out  of  line  ^MO,  measured  at  the  of  ter  end, 
and  journal  A  about  '^05.  The  bends  were  apparently  at  the  inner  ends 
of  the  journals. 

In  addition  to  the  tensile  specimens,  disks  A  and  B  were  examined 
for  the  presence  of  internal  strains  in  the  metal  near  the  surfBce  of  the 
journals.  When  the  rings  were  detached  from  tiie  outside  of  tliese 
disks  there  were  internal  strains  released,  as  shown  by  the  ellipticity 
acquired. 

In  disk  B  the  mean  diameters  show  that  a  very  slight  compressive 
strain  existed  in  the  outside  metal  as  a  whole;  the  metal  of  disk  A 
showed  a  condition  of  more  intense  strain. 

Two  specimens  for  endurance  tests  were  taken  from  the  middle 
of  the  axle.  The  results  of  these  tests  appear  under  their  appropriate 
heading. 

Shekh  of  detached  fHng^  diameters  1  to  4  measured,  to  determine  internal 

strains. 


Disks  are  each  about  V  long. 


f=^ 


.'^*. 


■r 


h 


r-^ 


5-^^o^p?^ 


r^**^ 


£2M   t 


T 


•e'^ 


I 


"-i- 


.^w^ 


T 


4.§ 
^1 


6 

■^1 


A^^ 


^ 


.1-i. 


•5 


^LA_  _ 


^^ 


tESfS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS         6l9 
DISK  A. 

Exterior  diameter,  3'^625. 


SmrlSMedlAmeten. 

1 

9 

3 

4 

HMD.. 

B«fore  ring  wm  detached .... 
BlBcdetMUMd 

InehsM, 
8.4788 
8.4788 

Inekea. 
3.4728 
8.4728 

Inekes. 
3.4730 
8.4738 

3.4742 
3.4766 

Inchsa. 
3.4741 
3.4746 

+.0088 

-.0008 

+.0006 

+.0013 

+.0006 

DISK  B. 


Exterior  diameter,  Z"J5S5. 


Snrftoe  diameters. 

1 

9 

3 

4 

Me«. 

SSrsjSa:?"'^**  ■ 

IwhM. 

8.4242 
8w4288 

Ineke: 
8.4206 
3.4304 

8.4277 
8.4281 

Inehet, 

3.4268 
3.4268 

InchtM. 
3.427125 
3.427150 

-.0004 

+.0008 

+.0004 

-.0006 

+.000026 

620  TESTS   OF   IRON,    STEEL^    AND   OTHER   MATERIALS. 

No.  2087. 
Mark,  A. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Ganged  length,  lO''. 


In  gMged  leogth. 

■  ■       -        - z 

ToUl. 

PerMoare 

Elopgfttion. 

Set 

Rsmarka. 

Pound*. 
500 

2,500 
5.000 
7;500 
10,000 

10,600 

11,000 
11.500 
12.000 
12.500 
13,000 
18,600 
14,000 
14,500 
15.0UO 
16.600 
16,000 
16.!i00 
17,000 
17.600 
18,000 
16,600 
19,000 
10.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
22,620 
0 

Pounds. 

1,000 

6.000 

10,000 

16,000 

20,000 

21,0005 

22,000 
23,000 
24,000 
26,000 
26,000 
27.000 
28.000 
29,000 
80,000 
81,000 
32.000 
38,000 
84.000 
85,000 
89,000 
87,000 
3-!000 
89.000 
40.000 
41.000 
42,000 
48.000 
44.000 
45,000 
46.240 
0 

Inchea, 

0. 

.0012 
.0029 
.0047 
.0065 
.OOTSJ 
.00065 
.0120 
.0290 
.0380 
.0600 
.0600 
.1146 
.1405 
.17 
.21 
.28 
.27 
.30 
.84 
.38 
.48 
.48 
.64 
.61 
.68 
.76 
.88 

1.00 

L22 

1.64 

LOO 

2.03 

Inch. 
0. 

1 

iBttfaaioiid. 

0. 
.0001 

Elastic  limit. 

TensUe  «ti«nfitl>. 
=  20.3  per  cent. 

Appearance,  fibroas. 
$.    Area,  .342  square 


inch.    OontractioD, 


Fractured  5^'  from  neck. 

Diameter  at  fracture,  ".6 
31.6  per  cent 

Elongation  of  inch  sections,  ''.13,  'M5,  'M7,  ".19,  ''.20,  ".42*,  ".23,  ".22, 
".18,  ".14. 


TESTS   OF   IRON,    BT££L,    ANB   OTHER   MATERIALS. 

No.  2088. 
Mark,  A. 
Diameter,  ".798, 
Sectional  area,  .50  square  inch. 
Ganged  length,  W. 
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AppltedloBdi. 

In  gMiged  length. 

BemarkB.' 

Total. 

PeraqiiArB 
teob. 

Set. 

Pmmdt, 
500 

^500 

5,oi;0 

7,500 
10,000 
10,500 
11,000 
11,500 
12,000 
12,600 
18.000 
13,500 
14,000 
14,500 
16,000 
15,600 
10.000 
10^600 
17.000 
17.500 
18.000 
18,500 
19,000 
19,500 
30.000 
20^500 
21.000 
21.600 
22,000 
2^,500 
23,000 

Pmmdt, 

6^000 
10,000 
16,000 
20.000 
81.000 
22,000 
23,000 
24,000 
28,000 
20,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
30,000 
80^000 
87,000 
38^000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 

0. 

.0009 
.0024 
.0037 
.0055 
*     .0008 
.0084 
.0125 
.0217 
.0338 
.0820 
.0936 
.1160 
.1420 
.17 
.20 
.23 
.27 
.31 
.85 
.89 
.48 
.49 
.64 
.00 
.70 
.78 
.87 
.97 
1.18 
L40 
1.82 
2.19 

Inch. 
0. 

Initiiaioed. 

BeetedSminatee. 

Tensile  strength. 
=  21.0  per  cent. 

............ 

••?•-••••••• 

Fractured  3"  firom  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ^^58.    Area,  .264  square  inch.    Contraction, 
47.2  per  cent. 
Elongation  of  inch  sections,  'M3,  'M4,  'M5,  'M7,  'M8,  'M8,  ^'.22, 


".54*, " 


622  TESTS  OF   IfiON,    STEEL,    AND   OTHER   MATERIALS. 

K0.2U89. 

Mark,  A. 

Diameter,  ^'.798. 

Sectional  area,  .50  square  inch. 

Bapid  test. 

Tensile  strength,  23,600  poimd6=47,200  poands  per  sqaare  inch. 

Fractured  3".76  finom  neck.    Appearance,  fibrous. 

Diameter  at  fracture,  ^^59.  Area,  .273  square  inch.  Contraction. 
45.4  per  cent. 

Elongation  in  10  inches,  2^^42=24.2  per  cent. 

Elongation  of  inch  sections,  'M5,  'M6,  'M8,  'M9,  ".21,  ^26,  "3^  ".52V 
''.27,  ''.22. 

The  time  of  making  this  test  was  15  seconds  in  reaching  the  maii- 
mum  stress;  10  seconds  later,  25  seconds  in  all,  ttie  bar  fractwed. 


No.  2093. 


Mark,  0. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Changed  length,  10''. 


Applied  loads. 

In  {^uged  length. 

Tot«I. 

Per  square 
indi. 

KlongftUon. 

Bet. 

BMMrko. 

Powndt, 
1.000 
6.000 
10.000 
15.000 
20.000 
21,000 
22.000 
23,000 
24.000 
25,000 
26,000 
27.000 
28,000 
29.000 
30,000 
81,000 
32.000 
38,000 
84.000 
36,000 
30.000 
37,000 
38,000 
39,000 
40.000 
41.000 

Aooo 

43.000 
44.000 
46,000 
46.000 
47,000 
47;  260 
0 

Poundt. 
1,000 
6,000 
10.000 
15.000 
20.  COO 
21.000 
22.000 
23.000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
30.000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
47,260 
0 

Inehet. 

0. 

.0012 
.0031 
.0040 
.0065 
.0009 
.0074 
.0078 
.0082 
.0089 
.0096 
.0115 
.0280 
.0580 
.0836 
.1090 
.1400 
.18 
.21 
.26 
.29 
.33 
.88 
.43 
.49 
.68 
.66 
.     .74 
.88 

1.02 

1.28 

1.62 

1.93 

2.47 

Inck. 
0. 

InitUllottd. 

0. 

.0010 

jBImUo  limit. 

f.... 

• 

• 

=24.7  per  octtt. 

Fractured  5^"  from    neck. 

Diameter  at  fracture,  ".82. 
47.2  per  cent. 

Elongation  of  inch  sections, 
".25,  ".18,  ".16. 


Appearance,  fibrous. 
Area,  .528  square  inch. 


Contrwtiori. 


'.19,  ".19,  ".20,  ".20,  "^1,  ^25,  '  .W 


TESTS   OF   IBON,    STEEL,    AND   OTHER  MATEEULS. 

No.  2090. 
Mark,  B. 
Diameter,  ''.798. 
Sectional  area,  .60  square  inch. 
Ganged  length,  lO''. 
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In  gauged  length. 

Semarka. 

Tdtal. 

Per  sqiiAre 
IncL 

Set. 

Pdimdf. 
500 
2,600 
6,000 
7.500 
10,000 
10,500 
11.000 
11.600 
13.000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15.600 
10,000 
)6,500 
17.000 
17.500 
18.000 
18.500 
19.000 
19.500 
20.000 
20.500 
31.000 
21.600 
32,000 
22.500 
23,000 
33,240 
0 

Found*. 
1.000 
5,000 
10.000 
15,000 
20,000 
21,000 
22,000 
33.000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
80.000 
31,000 
33.000 
83,000 
34,000 
85^000 
80,000 
87,000 
38,000 
30.000 
40^000 
41.000 
43.000 
48.000 
44.000 
45.000 
40,000 
40,480 
0 

Indut, 

0. 

.0010 
.0027 
.0045 
.0004 
.0070 
.0106 
.0134 
.0208 
.0345 
.0502 
.0775 
.0960 
.1240 
.1540 
.19 
.21 
.25 
.38 
.31 
.80 
.41 
.48 
.52 
.68 
.08 
.75 
.85 
.97 

1.12 

1.26 

1.70 

1.95 

Inok. 
0. 
»"-• 

Initial  l<Md 
BlastioUmit. 

TenaUe  strength. 
=  19.5  per  oent. 

.0005 

Fractured  5"  from  neck.    Appearance,  fibrous. 

Diameter  at  fracture,  ^^64.  Area,  .322  square  inch.  Oontraction, 
35.6  per  cent. 

Elongation  of  inch  sections,  ".14,  'M5,  'M7,  ".19,  '^20,  ''.46*,  ''.26, 
".16,  'M3,  MO, 


G24  TESTS   OF   IRON,    STEEL,    AND   OTHEB   MATEBIALa 

No.  2091. 
Mark,  B. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  lO'^ 


Applied  loads. 

Ingsngadlangth. 

Total. 

Peraqnare 
inch. 

Elongation. 

Set. 

BOBttkiL 

1 

Poundt. 
600 
2,500 
5.000 
7,600 
9,000 
9,500 
10,000 
10,500 
11,000 
11,500 
12,000 
12,600 
13,000 
13,500 
14.000 
14.500 
15,000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
10.000 
19,600 
20,000 
20,500 
21,000 
21.600 
22,000 
22,500 

28,000 

0 

Poundi. 
1.000 
5.000 
10,000 
15.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27.000 
28.000 
29,000 
30.000 
31,000 
32.000 
33.000 
34,000 
35,000 
36,000 
37.000 
88,000 
39,000 
40,000 
41,000 
42.000 
43.000 
44,000 
i^000 

46,000{ 

0 

IneKst. 
0. 

.0013 
.0031 
.0048 
.0060 
.0064 
.0071 
.0118 
.0160 
.0255 
.0386 
.0560 
.0860 
.1100 
.1380 
.17 
.19 
.22 
.26 
.29 
.33 
.36 
.40 
.46 
.50 
.58 
.65 
.72 
.82 
.90 
1.08 
1.25 
1.601 
1.71  J 
2.00 

ifMft. 

0. 

Initial  load. 

0. 

ElAstio  limit. 

.0010 

Tensile  atrength. 

=  20.0  per  cent. 

Fractured  ".65  from  neck.    Appearance,  fibrous. 

Diameter  at  fracture,  ".62.  Area,  .302  square  inch.  ContniotioD,  39.6 
per  cent. 

Elongation  of  inch  sections,  ".12,  ".16,  ".17,  ".18,  ".48*,  ".34,  M9/M*. 
".15,  ".14. 

fro.2092. 

Mark,  B. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Rapid  test. 

Tensile  strength,  23,550  pounds =47,100  pounds  per  square  inch. 

Fractured  5".4  from  neck.    Appearance,  fibrous,  seamy. 

Diameter  atfiracture,  ".63.  Area,  .312  square  inch.  Contraction, 
37.6  per  cent. 

Elongation  in  10  inches,  1".92=19.2  per  cent  . 

Elongation  of  inch  sections,  ".13,  ".16,  ".16,  ".18,  ".23,  ".49*,  ".19,  'M* 
".13,  ".09.  .      ^ 

The  time  of  making  this  test  was  about  15  seconds  in  reaching  tl4 
maximum  stress,  rupture  occurring  about  6  seconds  later. 


Ss  Ni^ 


^1 


i... 


ooj^ 


.J. ' 
I 


SfKT 


SO'J^ 


90^ 


k 
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'5  ' 
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No.  1647. 


Mark,  1. 

Diamefer,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


Appli«d  loads. 


Total 


PeroqiiAro 
inob. 


In  gwBged  leii|(Ui. 


Slongation.        Set 


Beuuurks. 


Poimdt. 
1,000 
5,000 
10,000 
1&,000 
20,000 
25,000 
30.000 
SS^OSO 
40.000 
40.500 
41,006 
41.600 
42,000 
42,500 
43.000 
43.500 
44,000 
44^500 
45^000 
45^500 
40.000 

43.000 

43.500 

44,000 

44,500 

4S.000 

45.500 

46,000 

46.500 

47,000 

48.000 

48.000 

50,000 

51.000 

53.000 

53.000 

54.000 

55.000 

5ff.000 

58.000 

60.000 

62.000 

64.000 

66.000 

68.000 

70.000 

72.000 

74.000 

76.000 

78.000 

60.000 

H2,000 

84.000 

86,000 

8»i,000 

88.000 

90.000 

01.000 

91.100 

0 


Potmdi. 
1.000 
9,000 
10^000 
15,000 
20,000 
2S,000 
80,000 
35,000 
40,000 
40,500 
41.000 
41,500 
42,000 
42.500 
43.000 
43,600 
44.000 
44.500 
4S,000 
45.900 
46,000 

43,0005 

43,500 
44,000 
44.600 
49,000 
49.50.) 
46.000 
46,600 
47,000 
48,000 
49.000 
50.000 
51,000 
62,000 
53.000 
54,000 
55.000 
56,000 
68.000 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72.000 
74.000 
76,000 
78^000 
80.000 
82,000 
84.000 
86.000 
88,000 
89,000 
00.000 
91,000 
91.100 
0 


0. 

.0018 
.0028 
.G047 
.0063 


.0113 
.0129 
.0180 
.0182 
.0133 
.0135 
.0137 
.0180 
.0141 
.0142 
.0145 
.0147 
.0160 
.0153 
.0340 
.0273 
.0302 
.0397 
.0465 
.0600 
.0624 
.0553 


.0800 

.0075 

.1129 

.1190 

.1268 

.14 

.15 

.10 

.18 

.195 

.21 

.225 

.25 

.28 

.30 

.32 

.30 

.39 

.42 

.47 

.52 

.58 

.67 

.78 

.86 

.96 
1.09 
1.16 
1.10 


Jneh, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initbaiood. 


.0001 


ElMtiolimll. 


TeoBile  aknngtli. 
=11.0  per  cent. 


Broke  outside  the  gauged  length  at  neck  of  specimen. 
rie  iirrannlar,  radiating  &om  a  silky  center. 
Diameter  at  fracture,  ''.91.    Area,  .650  square  inch. 
>.0  per  cent. 

Elongation  of  inch  sections,  ".08,  ".10,  'MO,  ".10,  ".11,  ".12, 
13,  ".11,  ".13. 

H.  Ex.  46 40 


Appearance, 

Oontraction, 

".12,. 


626  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  1648. 


Mark,  1. 

Diameter,  1".129. 
Sectional  area,  1  square  iuch. 
Oaaged  length,  W. 


Applied  IomU. 


Total. 


Pound9. 
1.000 
5,000 
10.000 
1^000 
20,000 
26,000 
80,000 
85,000 

38,600 

39,000 
30.600 
40,000 
40,800 
41,000 
4K500 
42,000 
43.000 
44,000 

45,ueo 

48,000 
47,000 
46.000 
48,500 
47.000 
47,500 
48.000 
49.000 
50,000 
61,000 
92,000 
53,000 
54,C00 
65,000 
56,000 
58.000 
60,000 
02.000 
64,000 
86.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
86,600 
81,300 
0 


Per 


rsavAre 
inon. 


Pounds, 
1,000 
5,000 
10b  000 
15,000 
20,000 
25.000 
30.000 
35,000 

88,S00| 

39.000 
80,600 
40,000 
40,600 
41,000 
41,500 
42,000 
48,000 
44,000 
45.000 
46,000 
47,000 
46,000 
46.500 
47,000 
47.500 
48,000 
40,000 
60,000 
51,000 
62,000 
53,000 
64,000 
65,000 
66,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
60.000 
82,000 
84,000 
86.000 
86,600 


In  ganged  length. 


Elongation.        Set 


InehoM. 
0. 

.0013 
.0030 
.0046 
.0064 
.0081 
.0007 
.0114 
.0125) 
.01825 
.0190 
.0194 
.0200 
.0205 
.0211 
.0218 
.0225 
.0238 
.0254 
.0272 
.0287 
.0676 
.0766 
.0808 
.0682 
.0866 
.0940 
.1020 
.1162 
.1241 
.1320 
.1375 
.145 
.16 
.17 
.185 
.206 
.22 
,24 
.27 
.80 
.82 
.86 
.39 
.42 
.47 
.62 
.60 
.68 
.80 


1.01 


JfUk. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


Tensile  strength. 
Load  at  time  of  mptore. 
=  10.1  per  cent 


Appearance  of  fracture,  granular,  radiating  from  dull  eccentric  s|>ot. 

Diameter  at  fracture,  ''.91.     Area,  .650  square  inch.    Contractu>i 
35.0  per  cent. 

Elongation  of  inch  sections,  ''.27*,  ".19,  ".07,  ",08,  ".06,  ".08,  ".07, '  ."• . 
".07,  ".06, 


1 


TESTS   OF   IRON,    8TKBL, 

No. 
Mark,  1. 

Diameter,  1".129.* 
Sectional  area,  1  square  inch. 
Gaa^  length,  10''. 


AND   OTHER   MATKRULS. 
1649. 


627 


Applied  load*. 

lBgMi«edlei^. 

Bemarks. 

1  T.U..  ^^".^sr* 

Set. 

Poundi. 
1     1,000 
1     S.000 
1    10,000 

15,000 

20.000 
,   2Ss00O 

30.000 
-    35,000 
;    3S.000 

37  000 

Pottnda. 

0 

5,000 
10,000 
15.000 
20.000 
25,000 
80.000 
35,000 
36,000 
37,000 
87,500 

38,0005 

38,600 

8«,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
43,400 
44,000 
44.600 
45.000 
46,000 
47,000 
48,000 
49,000 
50,080 
51,000 
82,000 
68,000 
54,000 
56,000 
58,000 
00,006 
62.000 
64,000 
66,000 
68^600 
70,000 
72,000 
74.000 
76,000 
78^000 
flfrlMO 

IndL 

0. 
.0012 
.0030 
.0046 
.0068 
.0081 
.0007 
.0114 
.0117 
.0121 
.0123 
.0157 
.0177 
.0182 
.0188 
.0198 
.0218 
.0226 
.0241 
.0287 
.0272 
.0288 
.0381 
.0421 
.0460 
.0540 
.0650 
.0785 
.0803 
.0970 
.1100 

:{^ 

.1817 

.15 

.17 

.185 

.26 

.22 

.24 

.27 

.29 

.81 

.34 

.87 

.41 

.45 

.60 

.56 

.62 

.78 

.82 

.88 

.98 

Inch, 
A. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

TaitialkMML 

BlMtioliBlit. 

Tenaitestreogili. 
=  9.8  per  cent. 

37.500 

3i^000 

38,iM0 

39,000 

40,006 

4iio6o 

i   42,000 

1    43,000 

44,000 

45,000 

46,000 

43,400 

44.000 

■    44,600 
45.000 
46^000 
47.000 
48,000 
49.000 

*   60.000 

1    51.000 

92,000 

83.000 
54.000 
56.000 
58,000 
60,000 
82.000 
64.000 
66,000 
68,000 
70,000 
71^000 
71000 
76^006 
78^000 
80,000 

62,000    1        82,000 
84.000            84,000 
661000            86,000 
87.000    1        87.000 
87.169            87,160 
0                     0 

• 

Appearance  of  ftaotiire,  granolar,  radiating  from  a  dall  eccentric  spot. 

Diameter  at  fractare,  '^91.  Area,  .650  square  inch.  Contraction,  35.0 
percent. 

Elongation  of  inch  sections,  ''.06,  ".06,  ''.06,  ".06,  ".07,  ".07,  ".08,  ".07, 
"J2,".33* 


628  TESTS  OF  IRON,    STEEL,   AND  OTHER  MATERIALS. 

No.  1660. 

Marks,  2. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  W. 


Applied  loads. 


TotaL 


Per 


r  square 
tnolu 


In  Kansed  kaigfh. 


EUmgaiioii. 


Set 


Poundi. 
1,000 
5,000 
10.000 
15,000 
20.000 
26.000 
90,000 
35.000 
86,000 
87,000 
38,000 
88,600 
88,000 
38,500 
39.000 
39.600 
40,0C0 
41,000 
42,000 
48,000 
44.000 
44,600 
4^000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
64,000 
66,000 
68.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,960 
0 


Pmmdi. 
1,000 
5.000 
10,000 
.  16,000 
20,000 
26,000 
80,000 
85.000 
86,000 
87,000 
88,000 
88.600 
88,000 
88,600 
89,000 
39,500 
40,000 
41,000 
42,000 
43,000 
44,000 
44,600 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
68,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
89.060 
0 


0. 

.0014 
.0031 
.0048 
.0067 
.0083 
.0100 
.0115 
.0119 
.0123 
.0127 
.0148 
.0106 
.0168 
.0171 
.0174 
.0180 
.0188 
.0200 
.0211 


.0462 

.0068 

.0722 

.0780 

.0845 

.0900 

.0975 

.1085 

.12 

.13 

.15 

.17 

.19 

.205 

.22 

.24 

.27 

.29 

.32 

.84 

.87 

.41 

.46 

.50 

.66 

.65 

.78 

.78 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.0001 


Initial  load. 


Tensfle  strength. 
=7.8peroent. 


Api)earance  of  fractnre,  granular,  radiating  from  a  doll  sDky  sp<H 
near  the  circumference. 

Diameter  at  fracture,  '^99.  Area,  .770  square  inch.  OontnMstioD. 
23.0  per  cent. 

Elongation  of  inch  sections,  ".06,  '',06,  ''.06,  ".06,  ".06,  ".06,  ".(* 
".06,".06,"^1*. 


TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 


G^O 


No.  1651. 


Harks,  2. 
Diameter,  l'M29. 
SectioDal  area,  1  sqaare  inch. 
Ganged  length,  ICV'. 


A^ypUed  loado. 


Total. 


Per  square 
inoD. 


Eloni^tlon. 


In  ganged  length. 


Set. 


Bemarks. 


Pounds. 

\ow 

10,000 
l^OOU 
20,Of1O 

25,ooa 

30»1M* 
3S,W>0 

37,600 

38»000 
88.000 
40.000 
41,000 
42.000 
43,000 
44,000 

45,000 

46.000 

47.000 
48.000 
40,000 
50.000 
51,000 
52.000 
53,000 
54,000 
50.000 
58,000 
00,000 
G2.000 
64,000 
66.000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 
82.000 
84,000 
86.000 
((7,000 
88,000 
88.200 
0 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
86.000 
86.000 
37,000 

ST.BOOJ 

88.060 
80,000 
40^000 
41,000 
42,000 
48,000 
44,000 

45,0005 

48^000 
47.000 
48.000 
40,000 
50,000 
51,000 
62,000 
58,000 
54.000 
68,000 
68,000 
00,000 
68,000 
64,000 
66.000 
88,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
87,000 
88.000 
88,200 
0 


Ineh. 

0. 

.0018 
.0030 
.0046 
.0066 
.0083 
.0100 
.0116 
.0120 
.0123 
.0126 
.0170 
.0183 
.0108 
.0217 


.0268 


.0718 

.0776 

.0886 

.0002 

.0968 

.1040 

.1107 

.12 

.13 

.16 

.18 

.20 

.21 

.22 

.25 

.28 

.30 

.33 

.37 

.40 

.43 

.48 

.54 

.61 

.68 

.76 

.82 

.87 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.0001 


Initial  UMid. 


Elaatic  limit 


Tensile  strength. 
=8.7  per  cent. 


Appearance  of  fracture,  granular,  radiating  from  a  dull  silky  8i)Ot  at 
:he  circumference. 

Diameter  at  fracture,  ".98.  Area,  .754  square  inch.  Contraction, 
U.6  per  cent. 

Elongation  of  inch  sections,  ".06,  ".06,4".a5,  ".06,  ".07,  ".07,  ".05, 
'.05,  ".19»,  ".21«. 
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TESTS   OP  IRON,  STEEL,  AND   OTHER   MATBBIAIA 


No.  1652. 

Marks,  2. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  W. 


Applied  londa. 


TotaL 


Poundt. 

1,000 

5.000 

10,000 

ir..ooo 

20,000 
25,000 
90,000 
35,000 
36,000 
86,800 
37,000 
87,600 
88,000 
39.000 
40,000 
41,000 
42,000 
48^000 
44,000 
45.000 
A500 
40,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
53,000 
64,000 
50,000 
58,000 
00,000 
82.000 
04.000 
60.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.U00 
80,000 
88.000 
80,000 
89.120 
0 


Persqiuune 
InoD. 


Poundt. 
1,000 
5,000 
10,000 
16,000 
20.000 
25,000 
80.000 
35,000 
38.000 
36.800 
87.000 
87.500 
38,000 
89.000 
40.000 
41.000 
42.000 
48.000 
44,000 
45,000 
45,500 
46,000 
47,000 
48,000 
49.000 
50.000 
51,000 
52.000 
58,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
K2,000 
84,000 
86,000 
88.000 
89,000 
89.120 
0 


In  saaged  lengtb. 


Elongation. 


0. 

.0018 
.6030 
.0047 
.0064 
.0681 
.0097 
.0116 
.0119 
.0121 
.0138 
.0162 
.0162 
.0169 
.0180 
.0191 
.0202 
.0216 
.0228 
.0316 
.0501 
.0612 
.0660 
.0710 
.0770 
.0838 
.0896 
.0906 
.1030 
.116 
.125 
.14 
.16 
.18 
.20 
.22 
.23 
.26 
.29 
.81 
.34 
.38 
.41 
.45 
.50 
.56 
.64 
.71 
.77 
.80 


Set. 


Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remartu. 


limit 


Tensile  strength. 
=8.0  per  cent. 


Appearance  of  fracture,  granular,  radiating  from  a  dall  silky  sjiot  ;^' 
tbe  circumference. 

Diameter  at  fracture,  ''.99.  Area,  .770  square  inch.  Contrattioii. 
23.0  per  cent.  . 

Elongation  of  inch  sections,  ''.26«,  ''.06,  ".05,  ".06,  ".06,  ".06, "  ^^^^ 
".06,  ".OC,  ".07. 


TESTS   OP  IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  1653. 
Marks.  3. 
Diameter,  V'A2d. 
Sectional  area,  1  ^qaare  inch. 
Gauged  length,  10''. 


631 


In  gMiged  length. 

I 
RenutfkB. 

Total. 

PemqiMre 
inoL 

PoundB. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
36,000 
87,000 
88,000 
39,000 

40.000| 

40,600 
41,000 
43,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
44.000 
44,500 
45.000 
46,000 
47.000 
48,000 
*  49. 000 
50.000 
51.000 
02.000 
53.000 

Set 

1.000 
,     5.000 
10.000 
15.000 
20,000 
25.000 
30,000 
35.000 
36.000 

Inch. 

0. 

.0013 
.0681 
.0047 
.0068 
.0081 
.0098 
.0114 
.0119 
.0122 
.0125 
.0129 
.01321 
.01485 
.0154 
.0153 
.0167 
.0176 
.0184 
.0196 
.0207 
.0227 
.0263 
.0865 
.0417 
.0475 
.0688 
.0748 
.0820 
.0900 
.1085 
.1160 
.1230 
.1395 
.14 
.16 
.18 
.26 
.215 
.23 
.26 

.28 

.81 
.88 
.87 
.40 
.45 
.50 
.55 
.62 
.68 
.73 
.77 
.75 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

iBltiAllond. 
SlMtio  limit. 

TenaUestraiffth. 
s  7.5  per  cent 

1    37.000 
38,000 

1    39.000 

1    40,000 

1    40,500 

1    41,000 

42L0OO 

43.000 

44.000 

'    43^000 

46.000 

47,000 

48.000 

44.000 

44,500 

45.660 

<    46.000 

i    47,000 

48.000 

49,000 

50,000 

51.000 

52.000 

53,000 

!    54.000    f        54I606 

1    56.000 

56,000 
68,000 
60.000 
62.000 
(U  000 

98,000 

60.000 

62;  000 

<    64,000 

66.000            66.000 

68,000    1        68,000 

70.000            70,000 

1    72. 000            72. 000 

74.000    '        74.000 

76. 000            76. 000 

7rt,000 

7e>,000 
80.000 
82,000 
84,000 
85,000 
86,000 
86.290 

80.000 

82.000 

84.000 
85.000 

'    88.000 

86,200 

0 

Appearance  of  fractare,  granalar,  radiating  from  a  dall,  silky  eccentric 
spot. 

Diameter  at  fractare,  '^S9.  Area,  .622  square  inch.  Contraction, 
37.7  per  cent. 

Elongation  of  inch  sections,  ".16*,  ".07,  ".07,  ".07,  ".06,  ".08,  ".07,  ".05, 
".06,  '^06. 


632  TESTS   OP   IBON,   STEEL,   AND  OTHER  MATERIALS, 

No.  1654. 

Marks,  3. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10"'. 


Api>Ued  loada« 


Total. 


Pounds. 
1,000 
ft.  000 
10.000 
16,000 
20,000 
25,000 
30,000 
35,000 
36.000 
37,000 
38,000 
80,000 

40.000 

40.500 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
47,600 

44,600 

45,000 
46,000 
47.000 
48,000 
40,000 
50.000 
61.000 
52,000 
53,000 
64.000 
66,000 
58.000 
60.000 
62, 000 . 
64.0U0 
66.00U 
68.000 
70,000 
T2,006 
74.000 
76.000 
78.000 
»0, 000 
82,000 
84,000 
8(,860 
0 


Per  square 


ersqo 
inoh. 


Poundt. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
35.000 
36,000 
37,000 
38,000 
39,000 

40, 000  5 

40,600 
41.000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
47,000 

44,5005 

45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
5«,000 
66.000 
58.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
84,860 
0 


In  xaaged  langtii. 


ElongaUon. 


InehBM. 
0. 
.0316 
.0031 
.0047 
.0065 
.OOBl 
.0000 
.0115 
.0120 
.0124 
.0126 
.0130 
.0133^ 
.02125 
.0250 
.0260 
.0270 
.0290 
.0318 
.0330 
.0347 
.0372 
.0390 
.0412 
.0426 
.0488 
.0680 
.0807 
.0055 
.1068 
.1145 
.1205 
.1278 
.1350 
.146 
.17 
.186 
.20 
.22 
.24 
.27 
.30 
.32 
.35 
.30 
.42 
.48 
.52 
.60 
.70 
.82 
1.06 


Set 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Bemarks. 


Initial  1 


Elaatie  limit. 


Tensile  strength. 
=  10.5  per  oent 


Contraction. 


Appeamuce  of  fracture,  fine  granular,  silky  center. 

Diameter  at  fracture,  ''.87.    Area,  .594  square  inch. 
40.6  per  cent.  ^^  ^,  ,^ 

Elongation  of  inch  sections,  ".17,  ''.40*,  ''.06,  ".07,  ".06,  ".06,  ".05,  "<*' 
".05,  ".07. 
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No.  1656. 

Marks,  3. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 
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Apiai«d  iMds. 


TotaL 


Per  sanare 
incD. 


In  sangtd  length. 


Elongation..       Set 


Bemarks. 


1,000 
1     S,000 

:  io;oM 

15^000 
20.000 
3S.0OO 
'  30,000 
3S.000 
36,000 
37.000 
38,000 
30,000 
89.600 
38,000 
38,500 
30,000 
30,500 
40,000 
41,000 
42.000 
43,000 
44.000 
45^000 
40^000 
47.000 
4^000 


45.000 
40,000 
47.000 
48,000 
48.000 
50.000 
51,000 
61000 
53,000 
54.000 
56.000 
58.000 
00,000 
02,000 
04,000 
60.000 
08^000 
70.000 
73^000 
74,000 
70^000 
7a  000 
80,000 
88.000 
8l«0QO 
84,020 
0 


PoundM. 
1,000 
6^000 

10,000 
IS,  000 
20,000 
25^000 
30,000 
35,000 
38,000 
87,000 
38.000 
30,000 
30,600 
38»C0O 
38,500 
30,000 
30,500 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 

44,0005 

45,000 
48,000 
47.000 
48^000 
49,000 
50.000 
51,000 
52.000 
53.000 
54,000 
58,000 
58^000 
00,000 
82,000 
84,000 
88,000 
89,000 
70,000 
72,000 
74.000 
78.000 
18,000 
80,000 
82,000 
84.000 
84^029 
0 


Ineh. 

0. 

.0013 
.0030 
.0047 
.0084 
.0081 
.0008 
.0115 
.0119 
.0123 
.0128 
.01*^0 
.0155 
.0180 
.0100 
.0201 
.0208 
.0217 
.0227 
.0248 
.0257 
.0272 
.0288 
.0301 
.0320 
.0330 
.0455 
.OOOtf 
.0680 
.0780 
.0790 


.1180 

.1288 

.1290 

.1857 

.15 

.17 

.10 

.21 


.27 
.30 
.32 
.38 
.40 
.43 
.48 
.53 
.80 
.70 
.80 
.07 


Jwsh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


Tenaile  strength. 
=  9.7  per  oent. 


Appearance  of  fracture,  fine  granular,  radiating  from  a  dull  silky 
spot  near  the  circnmference. 

Diameter  at  fracture,  ''.88.  Area,  .608  square  inch.  Contraction, 
39.2  per  oent. 

Elongation  of  inch  sections,  ".39*,  'MO,  ".05,  ".08,  ".05,  ".06,  ".06, 
'.06,  ".06,  ".06. 
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DBTEBMINA  TION  OF  INTERNAL  STRAINS  IN  WRO  UGHT  IRON  AND  STEEl 
DISKS  TAKEN  FROM  RAILWAY  TENDER  AXLES, 

Disks  El  and  Ej  takeu  fVom  English  fagoted  axle. 
Disks  Si  and  Ss  taken  from  Sw^ish  axle. 
Disks  Ki  and  K2  taken  from  Krupp  steel  axle. 

Sketch  of  deiuched  ringj  diameters  1  to  4  meanured;  afterward  ring  cit 
apart  and  chord  l-J  measured. 


Disks  are  each  abont  l^MO  long. 

DISK  Ex. 

Exterior  diameter,  5'^64. 


SarflMe  dUuneten. 

1 

9 

3 

4 

ICmb.   ' 

Ring  dffteoiifkl 

JndUf. 
5.4286 
&4273 

&4280 
6.4310 

&4280 

5.4Z57 

Inehtt. 
&4327 
5.4380 

Imdm,  , 
&4H  ; 

Sl4SB7 

-.0011 

+  .0030 

+  .0087 

+  .000 

+  .0021 

Exterior  diameter,  5'^64. 


DISK  E^. 


SnrfMedlMiiefeen. 

1 

9 

3 

4 

■ 
Umm.  1 

InekM, 

6.4291 
6.4838 

InekM. 
&4229 
6.4284 

InekM, 

5.4307 
6.4207 

IntkM. 

6.4284 
5.4290 

Ineksi, 

6.4X7$ 
5.4303    , 

"■"^  J 

+  .0048 

+  .0056 

—  .0010 

+  .0000 

+  .O025 
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DISK  Su 
Exterior  diameter,  5''.54. 


Surfaoe  diaiDeten. 

1 

9 

3 

4 

Maaa. 

Inches. 
6.3257 
6.3317 

Inches. 

5.32/7 
6.3270 

Inches. 
6.3291 
5.3812 

Inches. 
5.3209 
5.3282 

Inches. 
5.3273 
6.3296 

+  .6060 

-  .0007 

+  .0021 

+  .0013    j+  .0022 

DISK  Si. 


Exterior  diameter,  5".5S. 


SnrfiMe  dlanwten. 

1 

9 

3 

4 

Mem. 

BelbrerlngWMdeteohed 

Riligdetaohed    

Inches. 
6.3612 
6.3611 

Inches. 
&3618 
5.8638 

Inches. 
5.3657 
5.8642 

Inches. 
6.8621 
6.8689 

Inchss. 
6.8627 
6.8647 

—  .0001 

+  .0020 

—  .0015 

+  .0078 

+  .0020 

Exterior  diameter,  5'^55. 


DISK  Ki, 


Sorfhoe  diameten. 

1 

9        '        3 

4' 

Indies. 
5.3429 
&8429 

Mean. 

Before  rlnfc  was  detached 

Bing  detached 

6.3452* 
5.3465 

1 

6.3468'        5.3442 
&  3406        5. 3440 

1 

Inches. 
5.8448 
6.8466 

+.0003 

+  .0027     —.0002 

.0000 

+  .0007 

DISK  ITo. 


Exterior  diameter,  5'^56. 


Surface  diameters. 

1 

9 

3 

4 

Hean. 

tSjS.'Sa.S".';:!!!!^!?.:;::;: 

Indhes. 
6.3515 
&8677 

Inches. 
5.3614 
6.3609 

In4ih€S. 

6.3515 
5.8470 

Inches. 
5.3588 
5.8564 

Inches. 
5.8618 
6.3630 

+  .0062 

-.0005 

-.0045 

+  .0081 

+  .0011 

636 


tESTS  OF  IRON,  8T££L,  AKD  OTHER  MATERIALS. 


TABLE  OF  COMPUTED  COMPRESSION  STRESSES   CORRESPONDING  TO 
STRAINS  FOUND  IN  DISKS. 


ICwkaondisk. 

SCoan  diameten. 

Internal 
strain. 

Internal 

comprea- 

slTeatreea. 

AMomed 
modnliiaof 

Before 
ringwu 

King 
detached. 

1; 

Ineh€». 
6.4286 
5.4218 

6.3273 
5.8627 

5.3448 
5.3519 

Jnehet. 
5.4307 
&4303 

5.3295 
5.3647 

5.3455 
5.3590 

Inch. 
+  .0021 
+  .0026 

+  .0022 
+  .0020 

+  .0007 
+  .OOU 

Pounds. 
10,830 
12.900 

11,660 
10,440 

8.880 
6,100 

28)1 000, 000 
28,000.000 

28.000.000 
28.000.000 

28,  TOO;  000 
281700.000 

After  completing  the  measurements  of  the  detached  rings,  the  chordft 
at  extremities  of  diameters  1  and  2  were  measured;  then  cutting  the 
ring  apart  between  these  points  the  chord  measurements  were  rapped, 
the  difference  showing  the  release  of  internal  strains. 


Disk. 

Before  cat- 
ting ring 
apart. 

After  ring 

waa  cat 

apart 

Difforaioe. 

lb 

JnehM. 
2.0784 
2.0836 

2.0387 
2.0582 

2.0583 
2.0512 

2.0900 
2.0887 

2.0392 
2.0680 

2.0667 
2.0900 

Inch. 
.9116 
.0051 

.0056 

.0158 

.0084 
.0888 

When  the  rings  were  detached  from  the  disks  to  which  they  belonged, 
the  mean  results  were  enlargement  of  diameters,  thus  showing  the 
metal  at  the  outside  of  the*  axles  was  left  ready  for  service  with  com- 
pression strains  representing  stresses  from  3,890  to  12,900  pounds  per 
square  inch.  The  irregular  behavior  of  different  diameters  on  the  same 
ring  indicates  local  strains  of  great  magnitude. 

nix>n  cutting  the  rings  apart,  the  length  of  chord  increased  in  each 
case,  which  indicates  that  the  metal  of  each  ring,  after  it  was  detached 
from  the  disk,  assumed  a  state  of  equilibrium  in  which  there  were  ten- 
sile strains  at  the  outside  and  compression  strains  at  the  inside. 

This  explains  the  behavior  of  the  rings  after  cutting  apart,  yet  it  may 
be  that  a  more  complex  state  of  strains  existed  than  here  assumed  to 
have  been  present. 


TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 


637 


H 

OQ 


(4 


Of)  &4 

^  I 

< 

o 
S 

H 
CZ3 
O 

o 


I 


I 


0. 


,8^ 

& 

3 

» 

" 

o 

^^ 

=  &'s 

s 

3 

a 

sf 

o" 

m 

=  ss" 

fc 

e^ 

s 

IS 

5^ 

s:a 

'8S" 

^ 

8* 

V 

n 

li 

S'S" 

>s:g 

f 

5? 

4 

i 

^ 

K-: 

=  ^s: 

s" 

^ 

sf 

3? 

^ 

^^ 

oS   o  -:  s   '^  ":  "T^ 

=  sX  *  5?  a:  2  Ef  rfs 

::^S    ^  3  S-    S-  1^  rfS" 

s^S  f  s'  s"  s  s"  s4 


-  lis 
•a  ^8 


•gs 


d 


SS   S    S   S   IS 


:S 


il-l 


dis^s  ;:  ^  ^  Si  s'  s^^ 


i 

I 

CI 


H     -^ 


5| 


1= 


H 


«3 

I 


"Jii  if 


I      §§ 


j8§    § 


Sp   o 


II    II    II 
3    S    S 


i  I  I 

»    A    P 


II    nn 

-5       • 

III 

P     PP 


e»w»     od 


cc      o>      <D 
15     **     ?^ 


^  ^  s 


i    ^    2 
8     9     «n 

§522"    cf    t^    t"^    «" 


§  §§ 


l§§  §  §  §  i 


III  I 


§  §  § 

a'  ^  sf 


§  §§ 

^  s'a" 


Hi 


3 


a* 


H 


1^1 


8    S    S 


|SS 


a  8  a  §  §§ 

Pi4         «H         r4         r4         fHf-« 

^      ri      'A      ^      ^-4 


r 


ill 


11  I  I  §  I  I  11 


638  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


PJ 

5j 

^ 

M 

8 

i 

^ 

p 

M 

a 

H 

1 

S3 

J, 

^ 

^ 
^ 

1 

^ 

Cu 

o 

H 

M 

M 

^ 

O 

^ 

}J} 

f^ 

{Q 

§ 

H 

o 

<<1 

§ 

Q 

pa 

OB 

a; 

^ 

^ 

H 

s 

<< 

g 

S 

A; 

P3 

«Q 

iJ 

§ 

M 
-^ 

>i 

o 

Q 

g 

^ 

ft^ 

P4 

^ 

M 

H 

H 

U 

CJ 

D 

O 

A 

^ 

I 


ili^g 


i 

s 


t 


111 


■S    8 


«^ 


'^  ^  ;  5(  ^Jfess:  4 

»3  S  fe  o-  rf^rfS  rf 

•  •  •  ©s  rj'T^  .  • 

»^  5f  Sf  jj  g-riif;?  5ff 

»jf  4  jf  rf  a2"sf^  55 


liiii  I  M=iii 


Si  si 


s^^ssi  si 


1§  i  §  § 


"^li    11 

is  s 


i  §. 

5    Q 


II     II 

s  ss 


li  li  II  II    li 


u 


aasB 

urn 


CO       tf) 


i    St 


gs  s 


li  ^ 


§i§s  § 


|§  § 


§  § 

3  sf 


§§§§  § 


t 

e 
H 


|§  § 

It"  i 


%  I 


§§§§  § 


111 


s  s 


00  ODw      A 


2a^ 


5»-<       pj       .H       «4 


§§ii  i 


s 


:   a 


I  I  §  §  §§13  i 


i 

i 

i 

H 
Q 

IS 

SB 


«:  ^^.^a:?? j|  If  ^ 

sf  sfs^^sJf^  a;  I 

gf  g^ltVaX*"  s"  i 

S  s::£sf:fssf  s  « 

jf  S23"si=S  -J  si 


o^eeMoo    e«    e 


^  sssl^^^js  8 


i  §Sls§§  §  i 

li    li  li  (i  II  li  11    H    i: 

a    aaaaaa  §  § 
S  qqSSqS  q  S 


i 
5 

liiiil  1  1 

1 

lUUl  1  1 

§  §§§§§§  §  1 

20,000 

10,500 
10,500 
24.  QUO 
23.500 
23.500 
29.500 

35,000 

24.000 

s 

SSS8SS   8   8 

■s 

sssssa  8  f 

M 

§ 

iliiil  1  §1 

TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


639 


gfjssjIssXsfa 

c(a53s:s8:s::?sf 
s:8:s8:5:8s:2:a: 


g  d  06 6  6 6 6  6 


li  I!  II  i[  if  li  It  li  11 


pSqqqpqqS 


e>J9>icae4e4oic«c«e4 


l§gg§S§§l 


§§§§§§§§§ 


§§i§i§§§i 


SSSS8SSSS 


?i§jft?i?.?5saa 


»  :  :P3  :  :g4  :  : 


ii§§§g§i§ 


siiss  ;:: 

55'4S'   S" 

sXsfsf  1?  ^ 

rf=Xs'   5?   * 

=fs:iV  fe  % 

^A^.^  ^  ^ 

sXsf:f  !?  tf 

fetf!f:f  €  Jf 

tf^aX  ;?  tf 

^4«:  ^  2: 

i 

■ 

1 

....do 

...do 

...do 

Fibrous,  83  per  cent. ; 

granular,  i5  percent. 
Granular,  flTbrona, 

apongyapot. 
Fibroua 

< 

i 

H 

1 

1 

s 
s 

c 
c 

a 

1 

i 

3 

li  II  if  if      if      if 

^     • 

g 

45,800     45,890 
48,800     48,800 
48, 020     48, 920 
48,200     48,200 

42, 000  ,  42, 000 

35,880     4t,850 

21,500 
23,500 
23,500 
83,000 

23,500 

21,000 

§§§§1  §  i 

SS38S   s   s 

§§§§§  §  1 

.  .  .  ©  .     .     : 

s 

1632 
1888 
1834 
1635 

1838 

1837 

10  • 

s&Vs:?:^^  SSI 

^  VH  l-l  fH  N  fM  »4  t-FH 


3  :  : 


ooooeggpo 


$^s^3^!jsi  Sis' 


sSSIiSi  el 

]]  if  li  if  li  li  li    li  li 


go 

21,000 
20,000 
21,600 
24,500 
23.500 
25.000 
21.000 

2?.  000 
21,500 

21.000 
20,000 
21,500 
24,500 
23,500 
25,000 
21,000 

22,000 
21,500 

S8SSSSS    8S 

End.... 
...do..-. 
...do... 

Middle  . 
..  do... 
..  do.... 

End  .... 

...do.... 
...do... 

i§i§i§§  §6 


640  TESTS   OP   lEON,    STEEL^    AND   OTHER  MATERIALS. 


£5  ^ 


o 

I 
& 
I 


lIH 


I 


I  I 


a 

73 


^g 


I 


111 


1=1 


*  «H  r4  el  «H  (-^  *H  •>( 


g  o  o  o  o  o 


.Sm 


•  M  e«  09  lO  CQ  ee  CO 

*«  \\  li  II  li  H  If  if 


eoa»c9C-tooM 


e4e«e«e4r4o4*4 


III 

MCI  04 


11 


.ssssssss 


V 

.8  »-• 


^ o  o^  -  e  o 


Pi 

H 
Q 
Ss 
H 
H 

iJ 

H 
H 
H 

GO 

P 
PS 


11: 


I 


O  !  !  •  *  *OS 


oooetDoeo»04 


ji  ifjf  if  li  if  li  li  li 

qQQQQQOPP 


iHoac^odcpt^oei 


SSSfS^SSSS 


iiii§§i§§ 

SSqoSSSSSoS 


§§§ii§isi 


§§§§iii§§ 
Piiiiiii' 


ss§ssssss 


siiisiiii 


TE8T8   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 


641 


COMPLETION  OF  THE  TEST  OF  SPECIMEN  2C 

NO.  1. 


rEOM  MUCK'BAR  AXLE 


(Test  No.  1529.    Eeport  1886,  page  1020.) 

After  a  rest  of  two  years  and  six  months,  the  stem  was  turned  down  to 
the  oniform  diameter,  '^8392  =  .553  square  inch  sectional  area. 

For  the  purpose  of  determining  the  elongation  of  the  stem  in  the 
several  original  inch  sections,  these  sections  were  laid  off  on  the  stem 
acGording  to  the  measurements  taken  at  the  close  of  the  original  test. 

A  ganged  length  of  10'^  was  also  laid  off  on  its  present  size,  and  ob- 
servations taken  the  same  as  would  be  done  with  a  new  specimen. 


AppUed  loi^s. 

In  ganged  length. 

1   TotaL 

1 

Per  square 

Elongation. 

Set. 

Remarks. 

1 

'         553 
2,705 

1      5.530 
8,295 

1    11,000 

'    15^200 

]«.9eo 

I    19,366 

'    22.120 

.    21885 

2S,438 

PimndB, 
1.000 
5,000 
10,000 
16,000 
20,000 
26.000 
27.490 
30,000 
35,000 
40,000 
46,000 
40,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
55,600 
56,000 
68,500 
67.000 
57,500 
58,000 

Inch. 

0.  • 
.0016 
.0033 
.0052 
.0070 
•0069 
.0100 
.0107 
.0125 
.0144 
.0162 
.0166 
.0160 
.0173 
.0177 
.0181 
.0184 
.0187 
.0193 
.0196 
.0200 
.0204 
.0207 
.0209 
.0212 
.0220 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load.                                                           | 

• 

25,991 

1 

'   26,644 

27.007 

27.650 

3K,203 

2^750 

■    29,309 

29.803 
30,415 
30,001 
30,968 
31,244 
31,631 
31,797 
32;u74 

Sioo 

} 

Stretches  at  the  neoksoutside  the  gauged  length. 

.::::::::} 

Tensile  strength. 

Load  at  time  of  rupture. 

==0.2  per  cent. 

0 

0 

.02 

1       " 

Fractared  y  from  neck.    Appearance,  fibrous. 

Diameter  at  fracture,  ''.67.  Area,  .353  square  inch.  Contraction, 
3B.2  per  cent. 

No  change  in  the  stem  except  the  slight  elongation  of  ".02  above 
noted ;  only  local  contraction  of  area  occurred  at  the  place  of  rupture. 

After  the  completion  of  the  tensile  test  the  stem  of  the  specimen  was 
bent  cold  at  the  place  where  greatest  contraction  of  area  occurred  in 
the  original  test,  which  was  10^"  from  the  outside  end  of  the  specimen. 
The  stem  now  bent  45^  and  then  fractured  with  a  fibrous  appearance. 
Another  bend  was  made  &'  from  the  end  of  the  specimen  or  2^"  from  the 
neck ;  at  this  place  the  metal  was  bent  180^,  showing  slight  opening  on 
the  tension  side. 

H.  Ex.  46 41 
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STEEL  &AIL& 

Transverse  and  tensile  tests  of  three  steel  rails.  Material  and  chem- 
ical analyses  contributed  by  the  Boston  and  Albany  Bailroad  Gompaoy. 

Bail  branded  S.  W.  steel,  87,  was  rolled  by  the  Woroester  Suel 
Works,  Massachasetts. 

The  marks  on  the  other  rails  are  self -explanatory. 

The  tensile-test  pieces  were  taken  firom  the  ends  of  the  rails  after 
completing  the  transverse  tests. 

Chemical  analyses  made  by  Dr.  T.  H.  Drown. 
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Scranton 

Steel  Co.. 

8S. 


S.W.atael, 

87. 


TroT  Steel 
and  Iran 
Co..  1887. 


j    CATbon 

SiUoon 

!    Sulphur.... 

Phoiphonu 

Copper 


0.440 
1.501 
&a35 
0.073 
0.063 
0.725 


0.821 
O.fiOA 
0.0S0 
0.078 
0.187 
0.010 


0.406 
0.8M 
0.023 
O.O06 
0.064 
0l2» 


J^^Orrz^  J^&ce^dlcf 


-  /M 


->^>»- 


1^ 


/aar 
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jfVy?r9tyyt^^ 


/^ 
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y 
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e^y 
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TESTS  OF  IKON,    STEEL,    AND   OTHER   MATERIALS.  643 

TBAN8VER8E  TESTS, 

Bails  supported  at  the  ends  30"  apart    Loaded  at  the  middle. 

No.  37. 

Marks,  "Scranton  Steel  Co.,  85.^ 

Len^n  of  section,  35^^75. 

Weight,  71  pound8=71.5  pounds  weight  per  yard. 

Hardness  at  surfiftce  of  head  { %'^ 


^ss^ 

Deflection. 

SacoeaaiTe 
defleotion. 

Deflection 
set. 

BemATks. 

Pounds. 
2.000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18^000 
20.000 
22,000 
24,000 
20,000 
28,000 
30,000 
32,000 
34,000 
36.000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
98,000 
54,000 
56,000 
58,000 
60,600 
^000 
64,000 
66^000 
68,080 
70,000 
72,000 
74,000 

76,OOOJ 

78,000 
80,000 
86;  000 
84,000 
86,000 
86,000 

90.000 

99^000 
96,000 

StSS 

100,000 

Inch. 
0. 

.0035 
.0065 
.0093 
.0121 
.0148 
.0177 
.0208 
.0234 
.0264 
.0203 
.0320 
.0350 
.0379 
.0408 
.0438 
.0464 
.0403 
.0518 
.0547 
.0573 
.0601 
.0629 
.0655 
.0685 
.0713 
.0742 
.0770 
.0800 
.0680 
.0854 
.0884 
.0014 
.0960 
.0978 
.1018 
.1042 
.1075 
.1081 
.1110 
.1143 
.U85 
.1216 
.1255 
.1294 

f      .1340 
.1860 

1       .1858 

i       .1866 
.1858 

I      .1860 
.1408 
.3446 
.1806 
.1585 

f      .1660 
.1660 

J       .1694 
.1702 
.1708 
.1711 

Inch. 

0. 

.0035 
.0030 
.0028 
.0028 
.0027 
.0029 
.0031 
.0026 
.0030 
.0089 
.0027 
.0030 
.0089 
.0029 
.0030 

.0029 
.0025 
.0029 
.0026 
.0028 
.0028 
.0026 
.0030 
.0028 
.0029 
.0028 
.0030 
.0030 
.0024 
.0030 
.0030 
.0036 
.0028 
.0035 
.0029 
.0038 
.0006 
.0029 
.0082 
.0043 
.0031 
.0039 
.0039 
.0046 
.0010 
.0003 
.0003 
.0003 
.0001 
.0048 
.0042 
.0061 
.0070 
.0075 
.0020 
.0014 
.0008 
.0006 
.0003 

Inch. 
0. 

TnitialloML 

ElMtic  limit 
After  1  minute. 

After  1  minate. 
After  2  minutea. 
After  3  mlnntea. 
After  4  minntee. 
After  5  minntee. 

After  I  minute. 
After  8  minutee. 
AfterOminatee. 
After4minatee. 
After  5  minutes. 

.0066 

.0018 

.0014 

.0021 

............ 

.0030.^ 

.0046 

.0068 

.0146 

.0836 

644  TEBTS   OF   IKOKy  STEEL,  AND   OTHER   MATEBliLLS. 

No.  37 — ^Gontinaed. 


^^sr 

Defleetkm. 

SoooetBhra 

DefleotioD 

Mt. 

1 
Bemaflcs.                          | 

PMHUlf. 

104,000 
108^000 
112,000 
118^000 
120,000 
124  000 
128,000 
132.000 
138,000 
140,000 

Ifieh. 
.1870 
.2150 
.2480 
.20 
.34 
.80 
.45 
.52 
.60 
.87 

Inch. 
.0160 
.0280 
.0380 
.0420 
.05 
.05 
.00 
.07 
.07 
.08 

Inch. 

CerzSs^ '  o/*<^  ^rcvBr^^ 


r 


t3/ 


4^.^SS 


*SoccZb^,  ■-^;rvc:^ve*s 


T 
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TESTS  OF  IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  38. 

Marks,  "S.W.  steel,  87.» 

Length  of  sectioii,  35^^40. 

Weight,  71  poands=72.23  poonds  weight  per  yard. 

Hardness  at  surface  of  head \\l^l^ 


645 


Applied 


BefleoUon. 


Bnooessive 
deflection 


Defleoikm 
•et. 


Bemarka. 


Pomtdt. 

1,000 

4,000 

6,000 

«(,000 

10.000 

12,000 

14,000 

16,000 

18,000 

30.000 

22,000 

24,000 

26  000 

28, 00  J 

30.000 

32,000 

34.000 

83,000 

38^000 

40.000 

42.000 

44.000 

461000 


Inch. 

0. 

.0036 
.0068 
.0110 
.0187 
.0170 
.0195 


.0284 
.0816 
.0348 
.0375 
.0100 
.0125 
.0464 
.0482 
.0610 
.0539 


.0626 
.0655 


50,000 

1           .wueo 
.0716 

1 

52.006     !          .0745    1 

'    54,000               .0774    1 

«^«»J             ioS! 

58,000               .0850 

00, 000               .  0890 

.0027 

.0983 

6S^00O< 

.0939 
.0941 
.0942 

. 

.0943 

64,600 

.0960 

68.000 

.1052 

» 

68.000 

.1248 

.1000 
.1685 

70.000^ 

.1780 
.1742 
.1758 
,1773 

72,000 

.1847 

74.000 

.2240 

70,0  0 

.2660 

7^,000 

.8140 

80.000 

.8830 

«S.00O 

.44 

84.000 

.49 

OB  000 

.56 

80.000 

.61 

90,000 

.71 

Jnek, 
0. 

.0086 
.0027 
.0047 
.0087 
.0088 
.0025 
.0080 
.0028 
.0C31 
.0032 
.0027 
.0082 
.0025 
.0026 
.0029 
.0028 
.0028 
.0020 
.0026 
.0038 
.0028 
.0029 
.0061 
.0089 
.0030 
.0029 
.0035 
.0004 
.0087 
.0040 
.0087 
.0006 
.0006 
.0002 
.0001 
.0001 
.0037 
.0072 
.0106 
.0852 
.0085 
.0045 
.0012 
.0016 
.0015 
.0074 
.0393 
.0420 


.0570 

.05 

.07 

.05 

.10 


Inch. 
0. 


Initfftl 


.0018 


EImHc  limit 
After  1  miniite. 


Do. 
Aiter  2  mlniitee. 
After  8  minntea. 
After  4  minatee. 
After  5  minutes. 


After  1  minute. 
After  2  mJnates. 
After  8  minntee. 
gAfter  4  minntee. 
After  5  minntee. 


.  Teet  disoontinned. 


646  TESTS   OP   IRON,  STEEL,  ANI>  OTHER  MATERIALS. 

No.  39. 

Marks,  "Troy  S.  &  I.  Co.,  1887." 

Length  of  section,  35'^85. 

Weight,  72.5  pound8=72.8  pounds  weight  per  yard. 

hardness  at  surface  of  bead  { ^7;^ 


▲ppUed 


Poun4t. 
2,000 
i,000 

0,000 
8,000 
10,000 

u;ooo 

14,000 
10,000 
18,000 
20,000 
22,000 
24.000 
26,000 
28,000 
80,000 
82,000 
84,000 
80^000 
88,000 
40,000 
42,000 
44,000 
40,000 
48,000 
50,000 
52,000 
54,000 

6o;ooo[ 

68,000 

00,000] 

82,000 
64.000 
66,000 
68,000 


70,000 


72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
02,000 
94,000 
96,000 
08,000 
100,000 


BefleoUon. 


Inch, 

0. 

.0058 
.0090 
.0123 
.0160 
.0198 
.0225 
.0200 
.0290 
.0322 
.0356 
.0386 
.0416 


.0510 
.0540 
.0670 


.0665 
.0700 
.0738 
.0766 


.0917 


.1004 
.1012 
.1014 
.1014 
.1042 
.1088 
.1156 
.1257 
.1870 
.1426 
.1444 
.1400 
.1470 
.1476 
.1586 
.1786 
.2086 
.2460 
.2090 
.3056 
.3450 
.8810 
.4226 
.4730 
.5180 
.6670 
.6280 
.6820 
.7516 


SncceutYo  |  Deflection 
defleotioo.  >        set. 


BcimArks. 


Jnek. 

0. 

.0058 
.0037 
.0033 
.0087 
.0083 
.0032 
.0086 
.0030 
.0032 
.0083 
.0080 
.0030 
.0086 
.0080 
.0080 
.0030 
.0030 
.0030 
.0090 
.0035 


.0082 


Inch. 
0. 


.0014 


.0090 


.0039 
.0029 


.0002 


.0067 
.0102 
.0113 
.0056 
.0018 
.0016 
.0010 
.0006 
.0060 
.0250 
.0300 
.0376 
.0230 
.0365 
.0395 
.0360 
.0415 
.0505 
.0450 
.0490 
.0610 
.0540 
.0695 


.0060 


.0120 


.5032 


Initialload. 


BlMtio  limit. 
After  1  minnte. 


Do. 
After  2  miniites. 
After  3  xDinntea. 


After  1  minute. 
After  8  minntes. 
After  3  minntee. 
After  4  mlnatea. 
After  5  minniee. 


Test  dieoontinaed. 


^7-oj/  iS^T  Co    /SS7 


C^FZ^&  ^  o/^^ce^e^ 


// 
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Specimens  taken  from  ends  of  rail  sections  after  having  been  tested 
transversely;  from  heads,  yrebs,  and  flanges,  and  marked  as  follows: 
Scranton  rail,  8. 
Worcester  rail,  W. 
Troy  rail,  T. 


Marks,  ^IT* 

Diameter,  ^^798» 

Sectional  area,  .50  square  inch 

Ganged  length,  IC'. 


No.  1991. 


Applied  loads. 


To*-.    ^"LX" 


POttlUii. 

2^500 
5,000 
7,600 
10.000 
12,500 
15^000 
17,500 
20,000 
2S;600 
25,000 
25,500 
20,000 
28,500 
27,000 
37.500 
28,000 
28,500 
20,000 
20L50O 
90,000 
30,500 
81.000 
32;00O 
33,000 
34,000 
35.000 
98,000 
37.000 
38,000 
80,000 
41^000 
41,000 
42,000 
43,000 
44,000 
45,000 
46^000 
47,000 
48,000 
48^000 
90,000 
51,000 
58,000 
S8»000 
54.000 
5S,000 
58,000 
57.000 
58,000 
58,080 
51,200 
0 


Xlongation. 


Pottfuif.. 
1,000 
S,000 

10,000 

IS.  000 

20,000 

25,000 

30,000 

85,000 

40,000 

45,000 

50.000 

51,000 

68,000 

53,000 

54.000 

66,000 

60^000 

57,000 

58,000 

60,000 

6U,000 

01,000 

03.000 

54,000 

06^000 

88,000 

70.000 

72,000 

74,000 

78,000 

78,000 

80,000 

82,000 

84,000 

88,000 

88,000 

90,000 

02,000 

M,000 

•8,000 

08,000 

100,000 

102,000 

104,000 

100,000 

108,000 

114^  000 

U2,000 

114^000 

118^000 

118^120 


In  gauged  length. 


JfidkM. 

a 

.0016 


.0101 
.0110 
.0187 
.0167 
.0176 


.0194 
.0106 
.0106 
.0312 
.0288 
.0287 
.0248 
.0376 
.0208 
.0360 
.D430 
.0616 
.0650 
.0775 
.0016 
.1055 
.1105 
.1350 
.1607 
.1676 
.1840 
.2000 


.285 
.28 
.31 
.33 
.36 
.80 
.42 
.47 
.62 
.68 
.70 
.02 
1.01 

'i'io"" 


Set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.0001 


.0010 


Bemarks. 


Initua  load. 


Elastic  limit 


Tensile  strength. 
At  time  of  flractnre. 
=  12.0  per  cent. 


Fractured  5^'.3  from  neck.    Appearance,  grannlar,  with  silky  center. 
Diameter  at  fracture, '^65.  Area,  .332  sq.  in.    Contraction,  33.6  p.  ct 
Elongation  of  inch  sections,  ''.08,  ''.09,  ".10,  ".13,  ".33*,  ".12,  ".10, 
".09,  ".08,  ".08. 


048  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERfALS. 

No.  1992. 

Marks,  ^^ 

Diameter,  ''.798. 

Sectional  area.  .50  square  inch. 

Ganged  length,  10". 


Applied  loads. 

In  ganged  length. 

lUroarka. 

1 

Total. 

Per  Bonare 
inch. 

Elongation. 

Set. 

PoUSMlf. 

500 
2,500 
5,000 
7,500 
10,000 
12,500 
16.000 
17.500 
18,000 
18.500 
19,000 
19,500 
20,000 
20.500 
21.000 
21.600 
22.000 
22,500 
23.000 
23,500 
24.000 
24,500 
25.000 
26,000 
27,000 

28,oqp 

29.0QD 
30,000 
31,000 
32,000 
38,000 
34.000 
35,000 
36,000 
37,000 
38.000 
38.500 
39,000 
39,500 
40,000 
40,320 
30,200 
0 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
52.000 
54,000 
66,000 

0. 

.0015 
.0030 
.0048 
.0065 
.0080 
.0098 
.0116 
.0119 
.  0124 
.0128 
.0132 
.0137 
.0141 
.0147 
.0153 
.0167 
.0675 
.0960 
.1030 
.1130 
.1235 
.1845 
.1560 
.1790 
.20.^ 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

.0005 

1 

1 

Ehistic  limit                                                        ' 

1 

58, 000              .  93M 

60,000 
6i,000 
64,000 
06,000 

.2650 
.29 
.325 
.Sft 



68,000    I          .42 

70.000 
72,000 
74,000 
76,000 
77,000 
78,000 
79,000 
80,000 
80,640 

.47 
.52 
.60 
.71 
.77 
.84 
.05 
1.12 
1.44 

Tenftile  strensth. 

At  time  of  f raotnre. 

0 

1.68 

=16.8  per  cent. 

Fractured  2".60  from  neck.  Api>earanoe,  granular ;  dull  spot  ne^ir 
center ;  small  pieces  of  the  metal  detached  from  the  fracturecl  ends  at 
time  of  fracture. 

Diameter  at  fracture,  ''.70.  Area,  .386  square  inch.  Contractiou, 
23.0  per  cent. 

Elongation  of  inch  sections,  'M4,  ".24»,  ''.2L»,  'M7,  'M7,  ".17,  ".lit 
•'M6,  'M4,  M2. 
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Marks,    x 

Diameter,  ''.798. 

Sectional  area,  .50  square  iucb 

Oaaged  length,  10''. 


No.  1093. 


Applied  loads. 


Total. 


Pomdg. 
500 

2,500 
5,000 
7.  COO 
10,  COO 
12,000 
16,000 
17.  MO 
IS.OGO 
ia.500 
10.000 
10,500 
90.000 

ao,5oo 

21.000 
21.600 
22,000 
22.S60 
23,000 
23.500 
24,000 
24,600 
26,000 
20.000 
27,000 
211,000 
20.000 
30,000 
31,000 
32.000 
33,000 
34.000 
36^000 
36,000 
37.000 
38.000 
30.000 
40,000 
41,000 
42,000 
43.000 
44.000 
46,000 
46,600 
46,000 
40,500 
40.  «W 
0 


Per  square 
inch. 


Found*. 
1.000 
6.000 
10.000 
15,000 
20,000 
S^OOO 
30,000 
36.000 
30,000 
37.000 
38,000 
30.000 
40.000 
41,000 
42,000 
AOOO 
44,000 
45,000 
48,000 
47.000 
48,000 
40,000 
60,000 
52,000 
54,000 
60,000 
68,000 
80,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
78,000 
7a  000 
80,000 
82,000 
84,000 
86.000 
88,000 
fM>,000 
91.000 
92,000 
93.000 
93,860 
0 


lo  gauged  length. 
Elongation.        Set. 


Inch. 

0. 

.0014 
.0031 
.0048 
.0065 
.0084 
.0104 
.0127 
.0133 
.0138 
.0143 
.0148 
.0156 
.0164 
.0174 
.0182 
.0191 
.0208 
.0233 
.0973 
.0811 
.0886 
.0455 
.0603 
.0757 
.0934 
.1087 
.1235 
.1421 
.1620 
.1825 
.2020 
.2250 
.24 
.27 
.30 
.83 
.37 
.40 
.44 
.60 
.66 
.63 
.72 
.78 
.91 
.96 
.96 


Inch. 

0. 

0. 

0. 

0. 

0. 
.0002 
.0005 


.0024 


.0059 


Remarks. 


Initial 


Elastic  limit. 


Tensile  strength. 
=  9.6  per  cent. 


Fractured  1".20  from  neck.  Appearance,  granular,  dull  eccentric 
jpot. 

Diameter  at  fracture,  ".75.  Area,  .442  square  inch.  Contraction, 
11.6  i)er  cent. 

Elongation  of  inch  sections,  ".08,  ".09,  ".09,  ".10,  ".10,  ".09,  ".08,  ".09, 
'.12,  "12*. 
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TABULATION  OF  TENSILE  SPECIMENS  FROM  81EEL  RAIL&. 


KlasUo  limit. 

Tenafle  strength. 

Ekaptea 

'SO.Ot\         ^ur y.^ 

SeoUon- 
alarea. 

5is^» 

'PLI..!. 

Per 

Per 

t««t 

JUM  B.l>. 

Width. 

neis. 

8q.  in. 

Total. 
Poundt, 

sqosre 
Hch. 

Total. 

sqnare  't-,v^   Ptr 
ineh.    l"«*e«l 

1 

IneheM, 

Inch. 

Pounds. 

Poimds. !  P^ttmdM.  1 

1094 

WebS 

1.024 

.487 

.409 

34.100 

68;  340 

64,019 

128^300        .m   11» 

IMS 

WebW 

1.022 

.494 

.505 

24.580 

48,670 

42,070 

83,310  1       .98    IIlI 

1M5 

WebT 

1.024 

.493 

.505 

24,400 

48,320 

52,490 

10X940         .UlU 

1997 

FlaageS.... 

2.028 

.245 

.496 

34,050 

68.650 

66k  68n 

134^440  1       .74    li» 

1996 

Flange  W  .. 

2.027 

.306        .618  1 

28.680 

46,410 

54.240 

87,770  1     Lll    a! 

1999'  FbmgeT.... 

2.030 

.m        .««l      3.«. 

46.770        60.040 

98.750  1     L2D    ».« 

1 

No.  of 
teat. 

Harks. 

Area  at  ftmotare. 

Contri- 
tion of 
area. 

Appearance  of  fracture. 

SlongatioBofiBChMr 

«       "  Sq.in, 

PereenL 

1994 

WebS 

.88X.40=:.852 

29l5 

Silky,  lamellar,   inter- 
spereed     wiUi    fine 

.Of  .so*.  .11.  .11,  .« 

[ 

1996 

WebW 

:87X.40=»348 

31.1 

cranolation. 
Sifky.  lamellar,  in  part 

fine  grannlatkm. 
Silky,  tUghtty  gianolar . 

.15..3r,  .19.  .14.  .13 

1999 

WebT 

.86X.40=.340 

32.7 

.H.S3*.  .13.  .14,    11 

1997 

Flange  8.... 

1.7«X.21=.870 

26.4 

Silky  center,  graanlar 

ftt  edges. 
do 

.08^.36-.  .19,  .IV  .« 

1998 

Flange  W.. 

1.09X.25=.423 

31.6 

.14,. 22*,  .45,  .a,  .1* 

1999 

Flange  T... 

1.04X.26=.410 

8&9 

Silky,  obliqae 

.16k.4r,  .28;  .17.  .13 

C&rc&d'7'  o/^^^Tce^^^r^^ 
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WBOUOHT-IROH  TIE  BOD  FBOM  A  BAILWAT  TBACK  BUFFER. 

Specimen  tamed  down  from  a  bar  2"  in  diameter  which  was  fractured 
by  a  train  of  cars  backing  against  the  buffer,  of  which  this  bar  formed 
one  of  the  tie  rods. 

The  buffer  was  of  that  type  which  consists  of  two  horizontal  timbers 
below  the  track,  to  which  are  mortised  two  upright  posts  carrying  a 
cross-beam  provided  with  rubber  cushions. 

The  tie  rods,  which  are  In  an  inclined  position,  being  de}>ended  upon 
to  give  the  requisite  strength  to  maintain  the  upright  posts  in  position* 

The  tie  rod  fractured  in  place  with  a  granular  appeaxance  without 
appreciable  contraction  of  area.  It  was  l^nt  in  this  vicinity  about  20 
degrees. 

No.  1427. 

Bar  branded  "  Best  Best  ^^^  Limited." 
Length  of  stem  of  specimen,  9^'. 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Oauged  length,  6'^ 

The  surface  of  the  specimen  was  marked  by  numerous  cinder  spots, 
and  resembled  in  appearance  the  surface  of  a  cast-iron  bar. 


Applied  loads. 

Id  ganged  length. 

• 

Elongation. 

Set. 

Bemarka. 

Pound*. 
800 
4.000 
8.000 
12,000 
IB.  200 

Ptnmdt. 
1,000 
5,000 
10.000 
15,000 
19,000 
19,500 

ao.oooj 

20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
80,000 
30,810 
0 

Inch. 

0. 

.0008 
.0019 
.0031 
.0044 
.0047 

Inch. 
0. 

0. 
0. 
0. 

Initial  load. 

ElaaUo  limit 

• 

Tensile  strength. 
-3.5  per  cent. 

15,600 

16,000 
16.400 

.0053) 

.00575 

.0065 

.0060 

.0073 

.0016 

16,800 

17,200 
17.600 
18,000 
18,400 

.0081 
.0090 
.0100 
.0124 
.0160 
.0232 
.0317 
.0455 
.0660 
.0900 

i9:aoo 

20.000 

20.800 

21.000 

22:400 
23.200 
24,000 

24,650 

0 

.21 



Fractured  2'\75  from  neck.    Appearance,  fibrous,  spongy. 

Diameter  at  fracture,  ''.98.  Area,  .754  square  inch.  Contraction,  5.8 
per  cent.    • 

Elongation  of  inch  sections,  ".02,  ".04,  'MO*,  ".01,  ".02,  ".03,  ".01, 
".02. 
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CAB  WHBSL— STBBL  TIRK 

Spedmens  taken  from  two  pieces  of  steel  marked  a  and  b,  boUifron 
the  same  tire. 

The  material  came  from  a  steel-tired  cast-iron  wheel,  iu  the  maniiiBct' 
nre  of  which  the  body  of  the  wheel  was  cast  in  the  tire. 

The  tire  fhu^tored  in  service  after  420,000  miles  ran.  The  immediate 
cause  of  the  fractnre  appeared  to  be  the  caving  in  of  the  tire  at  a  wgoings 
place  of  janctiou  between  the  tire  and  the  cast-iron  body. 


No.  1986. 


Tread,  a. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


In  ganged  length. 

[ 
EkmgatioD.'       Set. 

i 

, 

Total. 

PerMni»i« 
inoh. 

Rcnuffka. 

Pounds. 

aoo 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

0.000 

10,000 

11,000 

TAOOO 

12,400 

12.800 

13,200 

13.600 

14,000 

14,400 

1^200 

16,000 

17.600 

18,800 

20.000 

20,810 

0 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20.000 
26,000 
30.000 
36,000 
40,000 
45,000 
60,000 
56,000 
00,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
76,000 
80,000 
88,000 
04,000 
100,000 
104.050 

IncH. 

0. 
.0002 
.0006 
.0009 
.0013 
.0017 
.0020 
.0023 
.0028 
.0031 
.0037 
.0044 
.0000 
.0066 
.0078 
.0000 
.0101 
.0121 
.015 
.02 

:^ 

0. 

a 

0. 
0.' 
0. 
0. 
0. 

Initial  kMid. 

1 

1 

' 

.0008 

Elaatio  limit. 

.0016 

Hardneaa  at  anrftoe  of  tread,  30. 13. 

Speeiilc  graTity,  7.8S20. 

Tenalle  strength. 

.05 

=  2.5  per  oent 

Fractured  in  the  neck  of  specimen  where  the  diameter  was  "^9= 
.273  square  inch  sectional  area. 

Appearance,  granular,  with  a  line  of  fine  grained  metal  acroM  the 
.middle  of  the  surface. 

Elongation  of  inch  sections,  '^02,  ^^03. 


JFhr'Tn,  o^  iS2^e<y€/m^^txS' 
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No.  1987. 

Flange,  a. 

Diameter,  '^664. 

Sectiooal  area,  .25  square  inch. 

Gaaged  length,  ^'. 


Applied  iMdB. 

In  gaaged  length. 

TOteL 

"""taX"  »««•««>• 

Set. 

Benuurke. 

Pbumto. 

260 

i,»o 

2,500 

3,180 

6.000 

ft.  260 

7^500 

a750 

10,000 

11,260 

12,600 

12,750 

13,000 

13,260 

18.600 

13,760 

14,000 

14,250 

iZsoo 

14,750 

10,000 
10,600 
17,000 
17,500 
18,000 
18.500 
19,000 
19,090 
20,090 
21,000 
2^000 
S^OOO 
24,000 

28.000 
27.000 
28.000 
29,000 
30,000 
80,800 
30,700 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
60,000 
61,000 
62,000 
53,000 
54.000 
65,000 
60,000 
57,000 
58;  000 
50,000 
00,000 
0?,000 
04,000 
00,000 
08,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
84.000 
88,000 
92,000 
90.000 
100,000 
104.000 
108,000 
112,000 
110,000 
120,000 
123,200 

a 

.0008 
.0009 

.0010 

.0028 

.0029 

.0037 

.0043 

.0061 

.0057 

.0004 

.0000 

.0009 

.0072 

.0076 

.0064 

.0008 

.0112 

.0126 

.0140 

.0165 

.0183 

.0213 

.0282 

.0287 

.0330 

.0J03 

.0407 

.0450 

.0488 

.0582 

.066 

.075 

.09 

.10 

.115 

.13 

.15 

.18 

.21 

.29 

.40 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

EUstio  limit. 

Specific  gravity,  7.8400. 

Teneile  strength. 
Load  at  time  of  fracture. 
=  10.3  per  cent. 

.0004 

0 

............ 

Fractared  ^^75  from  the  neck.    Appearance,  granular. 
Diameter  at  fracture,  ''.53.    Area,  .221  square  inch.    Contraction,  11.6 
percent. 
Elongation  of  inch  sections,  ''.07,  ".09,  ".II,  ".14*. 
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No.  1988. 
Tread,  b. 
Diameter,  ''.498. 
Sectional  area,  .195  square  inch. 

Spongy  appearance  at  neck  of  specimen  at  end  next  flange  of  wheel 
Ganged  length,  2". 


In  gan^  length. 

Total. 

PersqaAre 
inch. 

Elongation. 

Set. 

Bemarka. 

PoundM. 
195 
976 
1.969 
2,925 
8,900 
4,875 
6;850 
6,825 
7,800 
8,775 
9,750 
10, 140 
10,530 
10,920 
11.310 
11,700 
14,980 

Poundt. 

5,000 
10^000 
15,000 
20.000 
26,000 
30,000 
86.000 
40,000 
46.000 
50.000 
52,000 
54,000 
56,000 
68,000 
60.000 
76,820 

0. 

.0003 
.0007 
.0010 
.0013 
.0016 
.0020 
.0023 
.0026 
.0031 
.0038 
.0030 
.0040 
.0044 
.0050 
.0056 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

Hardneaa  at  anrfaoe  of  traad.  3L52. 

Specific  gravity,  7.8494.                                        1 

Elastic  limit.                                                        i 

.0012 

1 
Tensile  atrenf(Ui. 

.005 

=0.26  per  cent 

Fractured  in  the  neck  at  spongy  spot.    Appearance,  grannlar. 
Diameter  at  fracture,  '^495.    Area,  .192  sqaare  inch.    GontractioD) 
0.15  per  cent. 


TESX8  OF  IBON,  STEEL,  AND   OTHEB   MATEEIALS. 

No.  1988. 

Flange,  b. 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3''. 


655 


Bemarkfl. 

ToUl. 

Per  square 
Inch. 

Elongation. 

Set. 

250 

1.250 

2. 500 

3;750 

6,000 

8,250 

7.800 

8.780 

18^000 

11^280 

12,500 

12,750 

13,000 

13.260 

13.500 

13,750 

14.000 

14,250 

14.500 

14.750 

15,000 

15,500 

18.000 

16.500 

17.000 

17.600 

18,000 

18,500 

18.000 

19.600 

20^000 

21,000 

22.000 

a^ooo 

24,000 
25^009 

Sooo 

27.000 
2B.00O 
S^OOO 
30.000 

0 

Poundt. 
1.000 

olooo 

10.000 
15.000 
20,000 
25,000 
80,000 
85,000 

Mooo 

46.000 
50,000 
51«000' 
62.000 
58,000 
64.000 
56^000 
66.000 
57,000 
56,000 
59,000 
60^000 
$000 
64.000 
66,000 
68.000 
70.000 
72.000 
74,000 
78,000 
78.000 
89.000 
84,000 
88^000 
99.000 
96.000 
100,000 
104,000 

108;  000 

112.000 
U6.000 
120.000 
128,920 

0 

Ineh. 

0. 

.0004 
.0011 
.0016 
.0020 
.0026 
.0081 
.0036 
.0041 
.0046 
.0064 
.0056 
.0069 
.0060 
.0065 
.0009 
.0079 
.0088 
.0097 
.0107 
.0119 
.0154 
.0175 
.0200 
.0228 
.0281 
.0886 
.0312 
.0350 
.0380 
.0407 
.045 
.055 
.065 
.075 
.08 
.09 
.105 
.18 
.15 
.19 

Jneh, 
0. 

Initial  load. 
Elaattc  limit 

Speoiiio  gnvity,  7.8460. 

Tenaile  strength.    Raptured  under  the  mazi- 

mum  load. 
=8.8  per  cent 

.0012 

.25 

Fractoied  ''.85  from  neck.    Appearance,  granalar. 
Diameter  at  fractare,  '^64.    Aroa,  .229  sqaare  inch. 
8.4  per  cent. 
Elongation  of  inch  sections, /'.07,  '^08,  'MO*. 


Oontraction, 


G56  TESTS   OP   IRON,  STEEL,  AND   OTHER   HATEBULS. 


STEEL  FEOM  OLD  LOCOMOTIVE  FISE-BOX.    ALSO,  SPECI1EBV8  FBOI 
TWO  HEW  STEEL  PLATES. 

The  old  fire  box  sbeets  hacl  both  cracked  in  service ;  the  larger  sbeet 
had  been  repaired  by  two  patches,  which  covered  the  cracks. 

The  tensile  specimens  were  taken  as  indicated  by  the  drawing  from 
the  sheets  in  the  vicinity  of  the  cracks. 

From  the  smaller  sheet  pieces  of  the  metal  were  taken  whicb  had 
the  snrface  of  the  crack  in  their  edges.  These  were  bent  cold  180c 
withont  rapture. 
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WROUOHT-IBOH  CHAIN  CABLE  FOE  U.  S.  UOHT-HOUSE  BOABD, 

THIEB  DISTBICT. 

Samples  consist  of  three  stadded  links,  with  end  links  2^"  diameter. 
Length  of  samples  from  center  to  center  of  3VV''  pins  for  holding  end 
liiiks  in  the  testing  machine,  3  feet  2  inches. 
Diameter  of  iron,  2". 
Sectional  area,  6.28  square  inches. 
Studs  branded  "  C.  &  H.  Trenton.'^ 

No.  2015.— Sample  1. 

Tensile  strength,  213,200  pounds  =  33,950  pounds  per  square  inch. 
Fractured  middle  link  at  welded  end.    Appearance,  granular  in  part, 
HDd  in  part  followed  scarf  of  weld.    Started  weld  in  first  link. 

No.  2010.— Sample  2. 


Elongation, 
center  to 
center, 
of  pins. 

.  Remarks. 

Total. 

Personare 
inoh. 

FoufuU. 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 
95,000 
100,000 
10  000 

Founds. 

Inehett. 
0. 
.03 
.08 
.11 
.14 
.18 
.22 

Initial  load. 
Tensile  strength. 

.27 
.33 



.30 
.43 
.31 
.52 
.03 
.74 

110,000 
130,000 

190.000 

140,000 
150,000 
100.000 
170,000 
180,000 
190,000 



iS 

1.07 
1.35 
1.70 
2.00 
2.35 
2.75 
2.56 
2.85 

200,000 

10,000 

202,000 

32.170 

Fractured  drat  link  at  weld  and  butt, 
per  cent.;  fibrous,  10  per  cent. 


Appearance,  granular,  90 
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No.  2017.— Sample  3. 


AppUed  kwdii. 

Elongation, 
center  to 
center, 
of  pins. 

Bemarks. 

Total. 

Persqnaro 
inch. 

PountU. 

10,000 

20,000 

80.000 

40,000 

50,000 

60,000 

70,000 

80.000 

90,000 

100,000 

10,000 

110,000 

120.000 

130,000 

140,000 

150,000 

160,000 

170,000 

177.060 

180,000 
190,000 
200.000 
210,000 

PoundM. 

Inehea. 
0. 

.03 
.07 
.10 
.13 
.16 
.20 
.24 
.33 
.42 
.31 
.54 
.64 
.75 
.88 

Initial  loMi. 

at  intervals  during  the  roouincler  of 
the  teat. 

TenaUo  strength. 

1.07 
1.35 
1.67 





1.96 
2.35 
2.77 
3.35 

38,440 

Fractured  middle  link  throagh  each  quarter  at  welded  end.    Appear- 
ance, granalar. 
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No.  1990. 

Three  studded  linkB  with  end  linkn  2|''  diameter. 

Diameter  of  iron,  l'^98. 

Sectional  area,  6.158  square  inches. 

Tensile  strength,  205,700  pounds=33,400  pounds  per  Square  inch. 

Fractured  middle  link ;  a  piece  of  the  iron  4'^  long  pulled  off  the  end 
of  the  link.    Appearance,  granular. 

Other  granular  firactures  were  started  in  the  end  which  parted;  also 
in  the  opposite  end  of  the  link. 

Snapping  sounds  were  heard  at  162,000  pounds  tension,  which  were 
repeated  at  frequent  intervals  during  the  remainder  of  the  test. 

Three  studded  links,  2"  diameter  of  iron. 

Studs  branded  "J-^iJ.?*' 

End  links  2^"  diameter. 

Sectional  area  of  chain,  6.28  square  inches. 

Tensile  strength,  237,100  pounds=:  37,760  pounds  per  square  inch. 

Fractm^  the  first  studded  link  at  the  welded  end.  Appearance, 
fibrous,  60  x)er  cent. ;  granular,  40  per  cent. 

Tbe  studs  in  each  link  cracked,  and  a  crack  was  started  in  the  quar- 
ter of  the  middle  link. 
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Oast  inm. 
No.  2002. 


Weight,  969  pounds.* 

Sectional  area  at  base,  21.75  sqnare  inches. 

Gauged  length,  100". 

Core  eccentric  at  end  B  ''.05. 

Applied  lomdB. 

In  gMffed  Imcth. 

t 

TotoL 

PersquAra 

CompTW- 
■km. 

Set 

HoriMntaL 

Yertioia. 

Beurio. 

Pounds. 
10,000 
20.000 
40.000 
60,000 
80,000 
100,000 
120,000 
140.000 
160,000 
180,000 
200.000 
220,000 
240,000 
260.000 
280.000 
800,000 
820.000 
840.000 
860.000 
880.000 
400.000 
420,000 
440,000 
460,000 
480,000 
500,000 
510,000 
820.000 
580,000 

541.500 

PimmdM. 

/ndk. 

0. 

.0034 
.0113 
.0106 
.0282 
.0878 
.0468 
.0566 
.0668 
.0770 
.0880 
.0085 
.1000 
.121» 
.1387 
.1467 
.1505 
.1733 
.1877 
.2034 
.2215 

Inch. 
0. 

InehM. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

—  .01 

—  .02 
-.02 

—  .n 

-'  4 

—  .46 

—  .'>1 

—  .04 

—  .07 
.      -.00 

—  .14 

—  .18 

—  .26 

—  .81 

—  .38 

—  .48 

—  .65 

—  .67 

—  .78 

—  .15 

—  .80 

—  .84 

—  .86 

—  .80 

—  .08 

—  .05 
-.07 

—  .08 
—1. 00 
-1.03 
-1.08 
—1.11 
-1.14 
-1.18 
—1.21 
—1.25 
-1.86 
-1.33 
—1.37 
—1.43 
— L52 
.-L03 

Inek. 
0. 
0. 
0. 
0. 
0. 
6. 
0. 

a 
a 

Q. 

Initial  load. 

DefleetioB  eeU 

HoriaonteL    Yertkii 

.0032 

0                t 



.0112 

f                    • 

0. 

0. 
0. 
0. 

a 

—  .01 

—  .02 

—  .02 

—  .03 
-p. 03 

—  .04 

—  .Ii6 

—  .07 

—  .10 
-.18 

—  .16 

—  .20 

—  .22 

—  .27 
-.28 

—  .80 

—  .80 

—  .80 

—  .81 

—  .84 

—  .84 

—  .35 
-.86 

—  .86 

—  .87 

—  .87 

—  .88 

—  .40 

—  .40 

=<S 

—  .48 

—  .45 

.0258 

f                     0 

.0540 

-^.02          ^.41 

...... ■,i... 

1 

540^000 

"iii'ooo" 

544^400 

545,500 

546^400 

1 

1 

MOLtOO 

542.000 
55*.  000 

590.500 

^9a.600 

»ilk640 
ftM.OOO 
5>3.000 

1 

1 

"**■■*■ 

5M.000 
554.000 

\>3.0M 
9kV^iW0 

».«0 

-  .46 



—  .46 

-.46                                               , 

-.60 

.2870 

-  .33 

- 

K»il«Hl  by  triple  flexure.  The  post  was  concave  J"  at  the  middle  be 
Kw  It^wR;  fiwlure  occurred  by  increasing  this  concavity  which  was 
IN^  IkM^  casting. 
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664  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIAUB. 


STEEL  PIAHO  WIBBS. 

ObBervatioDS  were  made  at  the  piano  mana£a>ctory  of  Messrs.  Cbick- 
eriog  &  Sons,  Boston,  Mass.,  on  the  stresses  on  certain  wires. 

Grand  piano  No.  2S639  was  an  instranient  about  20  years  old,  wbieh 
was  at  the  factory  for  the  pnrpose  of  being  restmng. 

The  wires  upon  which  the  observations  were  made  are  believed  to  be 
the  original  wires  which  have  been  in  use  since  the  piano  was  new. 

The  stresses  under  wliich  they  vibrated  were  determined  by  means  of 
a  micrometer  attached  to  the  wire  when  the  latter  was  in  tune;  the  ten- 
sion was  released  and  the  amount  of  resilience  displayed  was  measuml 
by  the  micrometer. 

The  resilience  tbus  determined  was  the  basis  for  ascertaining  tbe 
stress  by  comparison  of  corresponding  strains  when  loaded  in  the  test- 
ing machine,  and  from  the  modulus  of  elasticity  determined  by  the  t^eo 
sile  tests. 

.  Observations  were  made  on  wires  in  two  new  pianos  which  were 
constructed  with  what  ai^  designated  by  the  manufacturers  as  scaies 
105A  and  105B. 

Wires  from  grand  piano  No.  28639  were  tested  in  the  opnditiou  tbey 
were  taken  from  the  instrument,  also  the  same  wires  were  annealed  by 
heating  them  red-hot  by  slowly  passing  them  through  tlie  flame  of  a 
Bunsen  burner. 

WIUES  FROM  OLD  GHAND  PIANO  NO.  28693. 


The  mean  of  seven  observations  on  the  first  wire  of 


showed  a  modulus  of  elasticity  of  29,240,000  pounds  for  a  range  in  total 
stress  of  50  pounds  between  28  and  78  iK)nnds. 

Applying  this  modulus  to  the  observed  resilience  of  the  wire  in  the 
l)iauo,  i.  e.  ".0255  in  C  length,  the  stress  the  wire  vibrated  under  in  the 
piano  equals  124,270  pounds  per  square  inch,  or  138  pounds  total  strt-ss, 
the  piano  being  tuned  at  standard  pitch. 

The  mean  of  eight  observations  on  the  first  wire 


ire  of  fe 


showed  a  modulus  of  elasticity  of  28,905,000  pounds  for  a  range  of  toUl 
stress  of  50  pounds  tension  between  30  and  80  pounds ;  hence  the  resili 
ence  of  the  wire  in  the  piano,  ".0212  in  6"  length,  corresponded  to  a 
stress  of  102,131  pounds  per  square  inch,  or  113  pounds  total  stre^ 
with  piano  tuned  at  standard  pitch,  and  90,570  x)ounds  per  square  incb, 
or  100  pounds  total  stress,  on  same  wire  tuned  at  French  pitch,  wbew 
the  resilience  observed  in  wire  was  ".0188  in  G"  length. 

The  mean  of  eight  observations  on  the  first  wire  of  ^± 


showed  a  modulus  of  elasticity  of  29,424,000  pounds  for  a  range  in  total 
stress  of  70  pounds  tension  between  30  and  100 pounds ;  hence  the  m^il 
ience  observed  in  the  wire  when  in  the  piano,  ".0216  in  6"  length,  cor 
responds  to  a  stress  of  105,926  pounds  i)er  square  inch,  or  129  pounds 
total  stress. 
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NEfF  GUAND  PIAKO,  105.4  SCALE. 

The  resilience  found  in  middle  G  wire  was  ''.0259  in  6"  length,  when 
tuned  at  French  pitch. 

The  diameter  of  wire  is  ".0413  =  .00134  square  inch  sectional  area. 

Assuming  the  modulus  of  elasticity  of  the  wire  to  be  30,000,000 
pounds,  and  applying  it  to  the  resilience  found,  the  stress  the  wire 
vibrated  under  in  the  piano  equals  129,500  pounds  per  square  inch,  or 
174  pounds  total  stress. 

NEW  GRAND  PIANO,  105J5  SCALE. 

The  resilience  found  in  middle  0  was  ".0298  in  6"  length,  when 
tuned  at  French  pitch. 

The  diameter  of  wire  is  ".0406  =  '.00129  square  inch  sectional  area. 

Assuming  the  modulus  of  elasticity  of  the  wire  to  be  30,000,000 
pounds,  and  applying  it  to  the  resilience  found,  the  stress  the  wire 
vibrated  under  in  the  piano  equals  149,000  pounds  x>er  square  inch,  or 
192  pounds  total  stress. 


shorn 
stress 
ience  ol 
respondb 
total  streh 


SHEET-BRASS, 


AND 

BRASS,  COPPER,  AND  GERMAN-SILVER  WIRE. 

MATERIAL  FURNISHED  BY 

MESSRS.  HOLMES,  BOOTH,  AND  HAYDENS, 

WATEBBURY,  CONN. 
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The  series  comprises  tests  of  rolled  sheet-brass,  soft- rolled  and  hard- 
rolled,  ap  to  ten  numbers  hard;  tests  of  soft  and  hard  drawn  coppcir, 
brass,  and  Grerman-silver  wire. 

The  marks  on  the  wire  specimens  are  explanatory  of  the  reductions 
in  the  dies. 

The  average  results  of  the  sheet-brass  are  as  follows : 


Marka. 

Elaatic 

limit 

peraquare 

Tenaile 

atrenRth 

Ratio  elaa- 
tio  limit 
to  tenaile 
atrensth. 

Nofl.lto8,80ft 
braM 

N0A.lt0  8,80ft 

bram 

Koe.  1  to  8,  2 

Noe.hMd.... 
Koe.  1  to  8,  4 

iros.luiid.... 
Nofl.  1  to  8.  10 

Sofl.hMtl.... 

n             ft 

4.5  X  .08 

4.6  X  .025 
4|    X  .025 
4i    X  .025 
4|    X  .025 

Poimdf. 
10,960 

12, 97  J 

48,790 

68,810 

87,320 

45,110 
44,230 
65^730 
79.310 
95^910 

Pereeni. 
24.3 

28.8 

74.2 

86.8 

91.0 

Mu-ka. 

BlongatioD. 

Contnction  of  ana. 

Average. 

Maxi. 
mam. 

Mini, 
mum. 

Haxl. 
ronm. 

Mini- 
mum. 

K08.1t0  8,B0ft 

b»M 

Noe.lto8,aoft 

brau 

Kos.  1  to  8,  2 

I!roe.hwd.... 
Koa.  1  to  8,  4 

Hoa.hard.... 
Noa.  1  to  8, 10 

Koa.haid.... 

PweL 
63.4 

45.2 

21.3 

6.5 

1.6 

Per  a. 
74.0 

61.3 

24.4 

9.1 

2.^3 

Perct. 
42.5 

21.0 

4.3 

0.2 

1.2 

PerfA. 
48.9 

41.8 

25.6 

19.3 

Perti. 
52.7 

49.1 

32.8 

24.1 

PereL 
38.1 

33.1 

20.7 

11.2 

The  range  in  tensile  strength  of  the  copper  wire  is  seen  to  be  between 
the  limits  of  29,470  pounds  per  square  inch  for  the  soft  wire  and  75,260 
pounds  per  square  inch  for  the  hard  wire. 

Although  subject  to  some  fluctuations,  the  strength  of  the  soft  wire 
gradually  increased  per  unit  of  area  as  the  size  diminished,  and  the 
hard-drawn  wire  is  much  stronger  than  the  soft. 

The  maximum  effect  of  drawing,  on  the  strength,  seems  to  have  been 
reached  with  the  copper  wire  No.  1549,  five  numbers  hard,  if  we  regard 
the  strength  of  No.  1557,  nine  numbers  hard,  exceptional. 

The  elongation  of  both  the  copper  and  the  brass  is  greatly  lowered 
in  the  hard  wire.  The  contraction  of  area  is  also  affected  to  a  less  ex- 
tent comparatively,  yet  actually  a  considerable  reduction. 

The  range  of  tensile  strength  of  the  brass  wiie  is  from  42,950  to 
126,110  i>ounds  per  square  inch,  the  limits  of  the  soft  and  hard  wire, 
respectively. 

Here,  too,  there  is  a  tendency  to  higher  strength  in  the  soft  wire  as 
the  sizes  diminish,  which  is  most  pronounced  in  the  higher  numbers. 
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The  hard  wire  not  ODly  has  a  much  increased  tensile  strength  over 
the  soft  of  the  same  size,  but  in  many  instances  the  total  poands  rilh- 
tained  by  the  hard  wire  was  greater  after  having  been  drawn  dowD  tvo 
numbers  than  it  sustained  when  soft  in  the  larger  sizes. 

The  copper  wire  shows  similar  examples ;  or,  stated  in  another  way, 
the  gain  in  strength  of  the  hard  wire  more  than  compensates  for  ib 
loss  in  sectional  area  when  drawn  down  in  size. 

The  highest  strength  developed  in  this  series  of  tests  was  that  shoo 
by  the  German-silver  wire,  test  No.  1664, 14  S.  G.,  two  number  haul, 
which  was  140,890  pounds  per  square  inch. 

Si)ecial  observations  were  made  to  determine  the  effect  of  overstrain- 
ing  on  the  modulus  of  elasticity  of  the  sheet-brass. 

The  oflect  produced  on  sott  brass  sheet  No.  1436  is  very  marked,  ils 
shown  in  the  details. 

The  modulus  of  elasticity  is  lowered  and  variable  after  overstraining. 
There  was  no  material  change  after  a  rest  of  6  days  23  hours;  after 
resting  7  months  10  days,  the  elongations  indicate  a  recovery,  and  the 
mocTulus  is  nearly  uniform  for  different  increments  of  load. 

The  restoration,  however,  is  destroyed  by  higher  loads,  which  stretdi 
the  metal  and  cause  additional  sets. 
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No.  1436. 

Marks,  No.  7  soft. 

Dimensions,  4''.50  x  ".0800=. 360  square  inch. 

Gauged  length,  10''. 


673. 


AppUedloadB. 

lu  gaaf^ed  leofctb. 

Beniarks. 

• 

ToUl. 

Fersquaro 
incli. 

Pounds. 

1,000. 

5,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

1,000 

5,060 

10,000 

1,000 

16.000 

1,000 

5,000 

10,000 

15,000 

10,000 

5,000 

1,000 

6,000 

10,000 

15,000 

10,000 

15.000 

10,000 

6.000 

1,000 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14.000 

15,000 

14,000 

13,000 

12,000 

11,000 

10,000 

9,000 

8,000 

7,000 

olooo 

5.000 
4,000 
3,000 
2,000 
1,000 

Blongation. 

Set. 

Pound*. 

360 

1,800 

3.600 

3,060 

Inch. 

0. 
.0026 
.0075 
.0096 
.0287 

Inch. 

0. 

.0001 
.0017 

Initial  load. 

Elastic  limit.    £=15,517,000. 

>  Repeated  loads. 

Repeateil  loads— 
£--^13.790.000. 
E =11,904,000. 
£=9,615.000. 

Er=^  15,625,000. 
£=11.364,000. 

f:::::^  8,889,000. 

Repeated  loads. 

4,320 
4,680 
5,040 
5,400 

.0812 

.1270 
.1670 
.1533 
.1560 
.1603 
.1533 
.2222 
.2070 
.2102 
.2143 
.2200 
.2168 
.2123 
.2076 
.2105 
.2147 
.2190 
.2166 
.  '.:199 
.2167 
.2123 
.2078 
.2C78 
.2086 
.2094 
.2100 
.2107 
.2114 
.2121 
.2130 
.2189 
.2147 
.2156 
.2166 
.2176 
.2188 
.2108 
.2192 
.2186 
.2180 
.2172 
.2165 
.2158 
.2150 
.2142 
.2132 
.2124 
.2114 
.2103 
.2091 
.2077 

.1533 

'5;  760" 

.2070 

360 

720 
1.080 
1.440 
1.800 
2,160 
2,520 

2,880 

3,240 

•     3,6011 

3,960 
4,320 
4,680 
5.040 
5.400 

1 

Test  discontinued  in  order  to  allow  the  metal  a  period  of  rest. 
Test  resumed  after  a  period  of  rest  of  6  days  23  hours. 
Measurements  taken  on  the  ori^nal  gauged  length. 
Micrometer  reset. 
H.  Ex.  45 43 
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TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 
No.  1436 — Continued. 


Applied  loads. 

In  gauged  length. 

Total, 
Poundii. 

Per  aquare 
inch. 

Elongation. 

Set. 

Bemarka. 

Poundt, 

1,000 

5.006 

10,  OM 

16,000 

10,000 

5,000 

1,000 

6,000 

10,000 

15,000 

10,000 

5.000 

1.000 

Inch. 

0. 

.0027 
.0066 
.0122 
.0092 
.0054 
.0014 
.U043 
.0080 
.0125 
.0092 
.0056 
.0014 

Inch. 

Test  resumed  and  completed  after  a  farther  rest  of  7  months  10  ds^s. 


AppUed  loads. 

In  ganged  Jength. 

Bemarka. 

Total. 

Per  square 
indi. 

Elongation. 

Set. 

Paundt. 

Poundi. 

1.000 

6,000 

10,000 

15,000 

10,000 

5.000 

1,000 

1,000 

5,000 

10,000 

15,000 

10,000 

5,000 

1,000 

Inch. 

0. 

.0031 
.0064 
.0108 
.0073 
.0038 
.0005 
.0005 
.0038 
.0071 
.0108 
.0072 
.0038 
.0005 
.0038 
.0071 
.0108 
.0126 

l9U!h. 

• 
-Repeated  loads. 

* 

5,000 

10,000 
15,000 
16,000 

Original  readings  resumed. 


1       Applied  loads. 

i 

In  ganged  length.      ' 

1 

i 

1    Total. 

t 

Persqaare 
indi. 

Elongation. 

Set, 

Bemarka. 

1  Pounds, 
i      5,760 

Pounds. 
16,000 
17.000 
18,000 
1,000 

Ineh, 

.2976 
.3564 
.  31)84 
.3418 
.3461 
.  S.'iW 
.3480 
.3434 
.3389 
.3431 
.3462 
.3515 

Intk.      ' 

6,120 
0,480 

:S58i-' 

Rei)eated  loads. 

5,000 
10,000 
15.000 
10,000 
5.000 
1,000 
5,000 
10,000 

1 

15,000 
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No.  1436— Gontinaed. 


Applied  loads. 

In  ganged  length. 

BemarkB. 

Total. 

Persqusre 
Jnon. 

Elongation. 

Set. 

Pounds. 

6.840 

7.200 

7,920 

8,640 

0,360 

10,080 

10,800 

11,620 

12,240 

13,060 

13,680 

14,400 

16,120 

16,840 

16,230 

0 

Poundt. 
10.600 
20,000 
22,000 
24,000 
26,000 
28^000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
AMO 
0 

InOui. 

.4964 

.52 

.67 

.84 
1.04 
1.24 
1.48 
1.88f 
1.05 
2.28 
2.64 
3.08 
8.66 
4.36 

Inch, 

1 

Tensile  strength. 
=48.9  percent. 

v.... 

4.80 

Elongation  of  inch  sections,  ".48,  ".47,  ''.48,  ".61,  ".60,  ".61,  ".49, 
".49,  ".49,  ".47. 

Area  at  fracture,  3".67x''.061=:.187  sqaare  inch.  Contraction,  48.1 
per  cent. 

Fractured  9".6  outside  the  gauged  length. 

Fracture  began  at  middle  of  width  of  sheet  at  a  small  spot  of  light 
colored  metal,  otherwise  the  fracture  was  silky  oblique. 
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No.  1437. 
Marks,  No.  8  soft. 

Sectional  area,  4".60x  ".0796=. 358  square  inch. 
Gauged  length,  10". 


Applied  loads. 


Totol. 


Pounds. 
358 
716 
1,074 
1,433 
1.790 
2,148 
2,506 
2,864 
3,222 
8,580 
3,038 
4,206 
4,654 
5,012 
5.370 
5,728 


6,086 

6,444 

6,802 

7,160 

7, 51H 

7,876 

8,234 

8,592 

8,930 

U,  308 

0,666 

10, 024 

10.3«2 

10, 740 

11.098 

11,456 

11,814 

12,172 

12,530 

12,888 

13, 246 

13,004 

13,062 

14,320 

14,678 

15,036 

15,394 

16,763 

10,110 


Per  sqtutra 
incn. 


Poundt. 

1,000 

3,000 

3,000 

4,000 

6.000 

6^000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

1,000 

5,000 

10.000 

15,000 

10,000 

5,000 

1,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28.000 

34.000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

31,000 

32,000 

33.000 

34,000 

35,000 

36,000 

37,000 

38,000 

39.000 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 


In  gauged  length. 


Elongation.        Set. 


Inehet. 

0. 
•  .0013 
.0020 
.0029 
.0038 
.0046 
.0054 
.0063 
.0074 
.0087 
.0108 
.0166 
.0707 
.1039 
.1460 
.2005 
.1855 
.1882 
.1923 
.1979 
.1946 
.1902 
.1858 
.26 
.37 
.41 
.48 
.54 
.60 
.71 
.80 
.88 
.98 

1.00 

1.18 

1.29 

J.  40 

1.50 

1.60 

1.76 

1.88 

2.01 

2.17 

2.32 

2.47 

2.65 

2.82 

3.06 

3.32 

3.63 

^92 

4.38 


Inch. 

0. 


.0021 


.1855 


Kemarka. 


Initial  load. 


£  =  13,636,000. 
Elaattc  limit. 


Repeated  loadH. 


After  stretching  the  metal  as  above  shown  the  load  was  released,  tbe 
sectional  area  measured,  and  a  new  gauged  length  established  of  10", 
»id  loads  and  measurements  renewed. 

This  being  done  for  the  purpose  of  ascertaining  the  elasticity  of  the 
metal  after  so  great  elongation  had  taken  place. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1437— Continued. 

Present  sectional  area,  3''.78x'^0662=.250  square  inch. 
Gauged  length,  W. 
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Applied  loads. 

^  In  sMiged  length. 

Remarks. 

ToUl. 

PerBqm^ 
inch. 

Elongation. 

Set 

Paundi, 
250 
1.260 
2.500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 

Poundt. 

1.000 

6.000 

10,000 

15.000 

20.000 

25,000 

30,000 

85.000 

40,000 

36,000 

30,000 

25.000 

20,000 

15,000 

10,000 

5,000 

1.000 

40,000 

86.000 

30,000 

1,000 

Inch, 

0. 

.0029 
.0061 
.0003 
.0129 
.0166 
.0205 
.0244 
.0286 
.0254 
.0222 
.0188 

Inch, 

Initislload. 

.0155 

.0116 
.0079 
.0042 
.0008 
.0284 
.0253 
.0221 
.0013 

1 

Measurements  now  taken  on  original  gauged  length. 


AppUed  loads. 

In  ganged  length. 

Reraarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

m468 

ie.810 

0 

Pounds. 

46,000 

46,960 

0 

Inches. 
5.02 
5.97 
5.83 

Inch. 

Tensile  strength. 
=  58.8  per  oent. 

680  TKSTS    OP    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  I486. 

iridlKH,  10  No.  hard 

Sectional  area,  4'^51x".0258=.116  square  incb. 
Ganged  length,  10". 


Applied  loads. 

In  gaujged  length. 

Remarkj 

Total. 

Per  flqnaro 
inch. 

Elon^tioD. 

Set. 

. 

Pounds. 
116 
580 
1,160 
1.740 
2,320 
2,900 
3. 480 
4,060 
4.640 
5,220 
5,800 
6,380 
6,960 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25^000 
30,000 
35.000 
40,000 
45,000 
50,000 
65.000 
60,000 
66,000 
50,000 
45,000 
40,000 
35,000 
30,000 
25.000 
20,000 
15.000 
10,000 
5,000 
1,000 
65,000 
70, 000 
75.000 
80,000 
81,000 
82,000 
83,000 
84.000 
85,000 
86,000 
87,000 
88.000 
89,000 
90,000 
95,880 

Inch. 

0. 

.0036 
.0070 
.0103 
.0138 

Inch. 
0. 

Initial  load. 

Ert^  14,706,000. 
E-^13,.'il4.00O. 

£=15,025,000. 

'Elastic  limit 
TensUe  strength. 

.0171 
.0205 
.0239 
.0275 
.0315 
.0365 
.0397 
.0439 
.0405 
.0368 
.0331 
.0295 
.0260 
.0221 
.0184 

t 

.0000 

1 



' 



1 

1 



1 

1 

...:..:::::: 

.0162 
.0115 
.0081 
.0046 

.0012 

7,540 
8,120 
8,700 
9,280 
0,396 
9,512 
9,628 
9,74i 
9.860 
9,976 
10.092 
aO,  208 
10, 324 
10,440 
11,120 

.0485 
.0537 
.0597 
.0670 
.0685 
.0698 
.0716 
.0734 
.0755 
.0779 
.0804 
.0834 
.0868 
.0914 

i 

1 

1 

.0050 

1 

1 

.0165 

TESTS  OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 
No.  1563. 
Wire,  18  per  cent.  Germau  silver. 

MarkA      ^2  S.  G. 
Marks,  2No.hd. 

Diameter,  ".1100. 

Sectional  area,  .0095  square  inch. 

Gauged  length,  10". 
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,      Applied  loads. 

In  gaaged  length. 

Remarkji. 

Tot*L 

PersqiiAre 
inch. 

Elongation. 

Set. 

Pounds. 
100 

PaundM. 

Jneh. 

0. 

.0062 
.0117 
.0179 
.0240 
.0292 
.0360 

Jneh, 
0. 

.Initial  load. 

Elaatlo  limit. 
E= 17,991,000. 

Tensile  ntrengtb. 

200 

300 

400 

SCO 

600 

700 

73.680 

100 

.0009 

800 

.0484 
.0614 
.0622 
.0772 
.1012 

1         900 

1      1,000 
1      1,100 

"miiii" 

.      1.225 

No.  1564. 


Wire,  18  per  cent.  German  silver. 

Marks,  4'^S'.?d. 

Diameter,  ".0843. 

Sectional  area,  .0056  square  inch. 

Ganged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Tctal. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Pounds. 
100 

Pounds. 

Inch. 

0. 

.0107 
.0209 
.0321 
.0441 

Inch. 
0. 

Initial  load. 

£=17.088.060. 
Elastic  limit. 

Tensile  strength. 

200 

.100 

400 

500 

100 

.0023 

600 

107,140 

.0566 
.0677 
.0777 

650 
700 
789 

140.890 
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TESTS   OF   IRON,  STEEL,    AND    OTHER   MATERIAL8. 
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TESTS   OF   IRON,    STEEL,   AND   OTHEK  MATEBIALS. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS.         689 
COPPER  WIRE, 
Sample  of  covered  soft  copper  wire  used  for  electrw  light  purposes, 

No.  157C. 

Diameter,  ''.2037. 

Sectional  area,  .0326  square  inch. 

Gauged  length,  10". 


AppUed  loads. 

In  ganged  length. 

Kemarks. 

TotaL 

PerBQnare 
inch. 

Elongation. 

Set. 

Pounds. 

too 

200 
300 
400 
SOO 
000 
700 

Poundt, 

InehM. 

0. 

.0022 
.0045 
.0083 
.0150 
.0400 
.2570 
.60 

1.00 

L25 

1.60 

2.28 

2.80 

ao8 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
=89.8  per  cent. 

800 

ooc 

960 
1,000 
1,060 
1,080 

0 

"'"aiiao" 

Diameter  at  fracture,  'Ml.   Area,  .0095  square  inch.    Oontraction,  70.9 
per  cent.  * 

Cable  of  6  copper  wires. 

Tensile  strength,  1,720  pounds. 

Loose  bundle  of  6  insulated  copper  toires. 

Diameter  of  wires,  ".064  each. 
Sectional  area  of  6  wires,  .0193  square  inch. 
Tensile  strength,  835  pounds  =  43,260  pounds  per  square  inch. 
These  wires  broke  in  detail. 
H.Ex.  45 44 


ALUMINUM  BRONZE  AND  BRASS 

FROM   THE 

COWLES  ELECTRIC  SMELTING  AND  ALUMINUM  COMPANY. 

josa> 

BRONZE  FROM  THE  NEW  YORK  NAVY  YARD. 

TESTED  FOR 

U.  S.  NAVY  DEPARTMENT, 
Bureau  of  Steam  ENGiMEBRmo*. 
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H  Ex  45  50  2 


TESTS    OP   IRON,  STEEL,  AND    OTHER    MATERIALS. 
No:  1656. 

Aluminum  bronze^-'-ohill  easting. 

Contains  about  Al.  7.^,  Si.  |,  Gu.  91^. 

Marks,  1  0. 

Diameter,  1''.876. 

Sectional  area,  2.7612  sqaare  inch. 

Gaaged  length,  1(K'. 


693 


Applied  loadB. 

In  gwiged  length. 

Benuurks. 

Total. 

Per  sqa»re 
inch. 

Elongfttlon. 

Bet. 

Poundt. 
2.761 
13.806 
27.612 
41,418 
44.179 

Poundg. 
1.000 
6.000 
10.000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25.000 
26,000 

27.000 
28,000 
29.000 
30.000 
31,000 
82.000 
83,000 
84.000 
36,000 
30.000 

0. 

.0027 
.0057 
.0092 
.0102 
.0117 
.0187 
.0178 
.0251 
.0829 
.0486 
.0676 
.0916 
.1196 
.1512 

0. 

—.0001 
—.0003 
+.0002 

InitiAllOMl. 

BlMtio  limit. 

• 
Snrfaoe  oraoks. 

Tensile  strength. 
~  28.2  per  csent. 

46,940 

49, 701 

52,462 

&5.224 
S7  9^ 

.0126 

60,746 

63,507 

06.268 

69,030 

71,791 

inlSincbea. 

74,562 

.27 
.33 
.38 
.44 
.51 
.58 
.68 

.77 
.83 
.90 
.97 
1.04 
1.11 
1.18 
1.26 
1.34 
1.42 
1.60 
1.50 
L68 
1.78 
1.88 
2.00 
2.20 
2.37 
2.70 
3.00 
3.55 

77,313 

80,074 

82.836 

85,507 

88,368 

91, 119 

93.880 

96,642 

99,403 

102.164  1        37,000 

]>M.  925           38. 000 

107,686 

89,000 
40.000 
41.000 
42.000 
43,000 
44,000 
45.ff00 

110,448 

113,209 

1 15, 970 

118  731 

121, 492 

124.254 



127,015  '       An  ono 

129.776 

47.000 
48,000 
49,000 
50,000 
82,000 
64.000 
66.000 
68.000 
60,000 
60,770 
0 

132,  iV37 

136,298 

138,060 

143,582 
149,104 

154.028 

160.148 

165,672 

167,600 

0 

S.48         

Fraetured  6''.5  from  neck. 

Diameter  at  fracture,  1"M.    Area,  1.911  sqaare  inches.    Contraction, 

.8  per  cent. 

Elongation  of  inch  sections,  ".21,  ".21,  ".21,  ".24,  ".35*,  ".22,  ".25,  ".23, 

U,  ".21,  ".21,  ".24,  ".22,  ".23,  ".21. 

Hardness :  Head,  9.39 }  stem,  13.85. 

Appearance  of  fracture,  lavender  color,  light  yellow,  spongy  spot  i 

:h  diameter  at  center. 


694        TESTS   OF  IRON,    STEEL,   AND   OTHER   MATERIALS 

No.  1661. 

Aluminum  bronze--^hiU  catting. 

Composition :  AL  10,  Si.  1^,  Oa.  88|. 

Marks,  7  G. 

Diameter,  1''.875. 

Sectional  area,  2.7612  square  inches. 

Gauged  length,  10''. 


Applied  loadn. 

Ingaogedlenstli. 

ToUl. 

Per  square 
iDoh. 

Elongatioxi. 

Set 

Remarka.                            ; 

Pounds. 
2,761 
13,806 
27,612 
41,418 
55.224 
69.030 
71.791 
74,652 
77.313 
80.074 
82,830 
85,697 
88.358 
01.119 
93.880 
96,642 
99.403 
102, 164 
104.925 
107,088 
110,448 

115,970 
121.492 
127,015 
132,537 
138.000 
143.582 
149,104 
154.627 
160. 149 
165.072 
171.194 
176,716 
182,239 
0 

Pounda. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
26,000 
27,000 
28.000 
29,000 
80.000 
31,000 
32,000 
83,000 
34,000 
36.000 
36.000 
37,000 
38.000 
39,000 
40,000 

42,000 
44,000 
46.000 
48.000 
50.000 
52.000 
54,000 
56.000 
58,000 
60.000 
62.000 
64.000 
66.000 
0 

Jneh, 

0. 
.0027 
.0050 
.G090 
.0120 
.0107 
.0183 
.0193 
.0210 
.0230 
.0264 
.0290 
.0321 
.0351 
.0389 
.0430 
.0450 
.0499 
.0644 

JlKft. 

0. 

.0004 
.0006 
.0008 
.0008 
.0022 

Initial  load. 

Slaatie  limit  (not  wall  dtoiaed). 

.0080 

.0197 

.0999 

.0001 

.0901 

SloDKHtioii 
ISiBoliee. 

.18 
.14 
.17 
.19 
.22 
.20 
.30 
.34 

:1? 

.56 
.61 

Tensile  etrenffth. 

.58 

=  3.9  per  cent. 

Fractured  V'.85  from  neck. 

Diameter  at  fracture,  1".80.  Area,  2.545  square  inches.  Contraction. 
7.8  x)er  cent. 

Elonj^'ation  of  inch  sections,  ''.02,  ''.04,  ".04,  ".03,  ".05,  ".03,  ".h^., 
".04,  ".04,  ".03,  ".04,  ".04,  ".04,  ".04,  ".07». 

Hardness :  Head,  14.12 ;  stem,  14.20. 

Appearance  of  fracture,  lavender  color,  serrated  sorfkce  radiating; 
from  smsJl,  light  yellow  spot  at  the  center. 


TESTS   OF   IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  1663. 
Aluminum  bn>nze--^iU  casting. 

Composition:  Al.  7f,  Si.  |,  Ga.  91^. 

Marks,  96  G. 

Diameter,  r'.875. 

Sectional  area,  2.7612  square  inches. 

Ganged  lengtKi,  W. 
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In  gMged  length. 

BesBarkii. 

Total. 

Per  MQAro 
inoh. 

Set. 

2,761 
13,806 
27,612 
41,418 
44,179 

Pounds. 
1.000 
5,000 
10.000 
16,000 
16^000 
17,000 
18,000 
19,000 
20;000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28^000 
29,000 
80,000 
31,00o 
82,000 
33,000 
34,000 
85,000 
86.000 
37,000 

38^000 
89,000 

40.000 

Inehet. 
0. 

.0026 
.0055 
.0085 
.0092 
.0097 
.0102 
.0199 
.0U8 
.0128 
.0188 
.0151 
.0168 
.0194 
.0227 
.0260 
.0320 
.0390 
.0462 
.0548 
.0630 
.0717 
.0817 
.0922 
.1048 
.1178 

Inch. 

0. 

0. 

.0001 
.0091 

Initiiaioid. 
BlJMtlolimtt. 

TeoailestreBfth. 
=  18.1p«roent. 

46,940 

49, 701 

52,462 

65.224 
57,985 

.0004 

60,746 

63,507 

66,268 

69,030 
71,791 

.0040 

74,552 

77,313 

80,074 

82.836 

85,597 

89^358 

01,119 

93,880 

9&643 

09,403 

102,164 

inl5fiiohee. 

104,925 

.18 
.21 
.23 
.28 
.28 
.82 
.34 
.38 
.41 
.45 
.49 
.53 
.57 
.69 
.80 
.04 
1.09 
L28 
1.48 
1.73 
2.02 

107,686 
110, 448 

113.209    '        4tlQ6o 

115.970 

118,  rai 

121.408 
124.254 
127. 015 
129.776 

42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54.000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
07.650 
0 

132.537 

135,296 

i:s8.060 

143,582 

149, 104 

154,627 

100,149 

166,673 

171,194 

176,717 

182.239 

106,800 

0 

L96 

Fractured  4'^  from  neck. 

Diameter  at  fracture,  V'M.  Area,  2.164  square  inches.  Gontraction, 
1.6  per  cent. 

Elongation  of  inch  sections,  'MO,  'M2,  ".U.  ''.22*,  'M5,  'M4,  ''.14, 
.12,  ".13,  ".13,  ".13,  ".11,  ".14,  ".12,  ".07. 

Hardness:  Head,  11.18;  stem,  13.59. 

Appearance  of  fracture,  lavender  color;  yellow,  spongy  spot  ".2  di- 
meter at  Mie  center. 
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No.  1664. 
Aluminum  bronze — chill  casting. 

Composition,  AL  9,  Si.  1,  Gu.  90. 

Marks,  10  C. 

Diameter,  l'^875. 

Sectional  area,  2.7612  square  inches. 


Applied  loads. 

In  ga  aged  length. 

BemATka. 

Tot.^  [^'\:r" 

Elongation. 

Inch, 

0. 

.0026 
.0056 
.0088 
.0120 
.0149 
.0158 
.0164 
.0170 
.0180 
.0100 
.0203 
.0^13 

1 

Set. 

Inch. 

0. 

.0005 
.0005 
.0010 
.0010 
.0010 

Pounds. 
2,761 
13,806 
27,612 
41,418 
55,224 
69,030 
71,791 
74,552 
77,313 
80, 074 
82,a36 
85.597 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,  000 
30,000 
31. 000 

Initial  load. 

1 

.0020 

88,8.-^8    I        32,000 
91,119    j        33,000 
93,880    1        34,000 
90, 042             35,  000 
99,  4o3             30,  000 
102, 164            37, 000 
104,925    !        38.000 
107,  686    1        39. 000 

.0223 

............ 

KlaAtic  limit 

.0237 
.0253 
.0272 
.  0288 
.0307 
.0320 
.  0352 
.0370 
.  0392 
.0418 
.0U5 
.0495 
.0510 
.  0533 
.05G5 
.0602 
.0635 

£]onjzation 
inl5inclio8. 

.10 
.12 
.14 
.16 
.18 
.20 
.22 
.23 
.27 
.31 
.30 

.0041 

110,448 
113,209 
115,970 
118.731 
121, 402 
124, 254 
127,015 
129, 776 
132.  537 
135,298 
138,060 

143.582 
149. 104 
151.627 
100,149 
105, 072 
171,104 
170.717 
182,  239 

40,000 
41,000 
42,  000 
43. 000 
44,000 
45. 000 
40,  000 
47, 000 
48, 000 
49,000 
50,000 

52,000 
54,  (K)0 
5(5,000 
58. 000 
60, 000 
02, 000 
04,000 
60.  000 

.(K)83 

! 

187,  761             08.  000 
193,  286            70.  Of.O 

1 

1 

198, 807 
201, 100 
0 

72,000 

72,  830 

0 

Tennile  strength. 
=  1.5  per  cent* 

.23 

1 

1 

Fractured  5'^75  from  neck. 

Diameter  at  fracture,  1".82. 
tion,  5.8  per  cent. 

Elongation  of  inch  sections,  ".01,  ".01,  ".01, 
".03,  ".01,  ".00,  ".00,  ".02,  ".01,  ".01,  ".01,  ".02. 

Appearance  of  fracture,  lavender  color,  serrated  surface  radiating 
from  small  spongy  spot  of  yellow  metal  at  the  center. 


Area,  2.602  square  inches.    Contrac- 
.01,  ".02,  ".06»,  ",01, 


TESTS    OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  166?. 

Aluminum  brass — chill  casting. 

Com  position:  AL  3^,  Si.  ^,  Ga.  63,  Zd.  33^. 

Marks,  11  C. 

Diameter,  1".875. 

Bectional  area,  2.7612  square  inches. 

Gauged  length,  10". 
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Applied  loadP. 

In  ganged  length. 

Bemarka. 

Total. 

PersquAre 
inch. 

Elongation. 

Set. 

Pound*. 
2,761 
13,806 
27,612 
41.418 
1       65,224 
69,030 
82,836 
96.642 
99,403 

Pounds, 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
88,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
60,000 

72,430 

80,580 

82,210 

0 

Inek. 

0. 

.0029 
.0064 
.0100 
.0136 
.0174 
.0210 
.0248 
.0255 
.0261 
.0270 
.0277 
.0285 
.0292 
.0300 
.0310 
.0820 
.0327 
.  0335 
.0344 
.0353 
.0365 
.0375 

Inek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

No  set  obaerred  with  dividers.    Elastic  limit 
between  66  000  and  73,000  pounds  per  sqnare 
inch. 

Tensile  strength. 

=2.3  per  cent,  in  15  inches. 

102,164 

1      104,925 

107,686 

110.448 
113»209 
115,970 
118,731 
121, 492 
124.254 
127,015 
129,776 
132.537 
136,298 
138,060 
165.672 

200,000 

222,500 

227,000 

0 

0. 

.0005 

.0012 

.04 
.25 

.35 

Fractured  5'^75  from  neck. 

Diameter  at  fractare,  l'^78.  Area,  2.488  square  inches.  Contraction, 
9.9  per  cent. 

Elongation  of  inch  sections,  ''.01,  ".01,  ".02,  ".03,  ".01,  ".09*,  ".03, 
".02,  ".03,  ".02,  ".01,  ".03,  ".01,  ".02,  ".01. 

Hardness:  Head,  14.69;  stem,  10.60. 

Flaky  in  vicinity  of  cut,  thereby  vitiating  the  results  of  the  hard- 
ness determination. 

Appearance  of  fracture  lavender  color,  spot  of  yellow  metal'".2  di- 
ameter at  the  center. 
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No.  1665. 

Aluminum  bronze — chill  casting. 

GompoHition :  Al.  7^,  Si.  i,  Cu.  92. 

Marks,  13  O. 

Diameter,  1''.875.     . 

Bectioual  area,  2.7612  square  inches. 

Gauged  length,  10". 


Applied  loadii. 

In  ganged  UmgQL 

Semarkfl. 

T«"«'-      /"noX" 

Elongation. 
Tnehe$. 

0. 

.0021 
.0060 
.0090 
.  0103 
.0113 
.0128 
.0137 
.0160 
.0203 
.0262 
.0352 
.0475 
.0601 
.0800 
.0970 
.1150 
.1380 
.1566 

Elongation 
inl5Jnoheii. 

.27 

.31 

..34 

.40 

.43 

.48 

.52 

.57 

.61 

.67 

.73 

.78 

.83 

.91 

.97 
1.  03 
1.10 
1.19 
1.27 
1.37 
l.U 
1.77 
2.03 
2.37 

Set. 

Pounda.      Pound*. 
2,  761              1, 000 
13,806    .          5,000 
27, 612             10. 000 
41.418            15.000 
44.179             16,000 

Inch, 

0. 
.0000 
.0000 
.0001 

iBitiallOMl.                                                                          ' 

1 

46,940             17,000 

49,701             18,000 
52, 462             19, 000 
55,  224             20,  000 
67.985    i        21,000 
60,  746     i        22, 000 
63,  507             23.  000 
66.2(>8    1        24,000 
69,  030     1         25.  000 

Blaatie  Jimit                                                     l 

.0020 

1 
1 

1 

71,  791 
74,552 
77,313 
80. 074 
82,836 

85,697 
88,358 
91, 1 19 

26,000 
27,000 
28, 000 
29.000 
30, 000 

31.000 
32,000 

1 

i 

, 

93, 8K0     '        34.'  bi)0 

90,  642             S.*),  000 

1 

99. 103     ,         '.iG,  000 

1 

102.104             37  000 

104, 026 

38, 000 
39,000 
40. 000 
41, 000 
42,  000 
43,000 
44.  000 
4.',  (MM) 
46,000 
47,  000 
48,000 
49,  000 
5U,  000 
52,  000 
54,  000 
56.  000 
58.  000 
59. 100 
0 

107,  C86 

j 

1 19. 448 

1 

113, 209 

1 

116,970 

118,731 

121.41)2 

1 

124.264 
127,  015 

1 

129.  776 

132,  r.:j7 

1 

135,  208 

138,  060 

143, 582 

149. 104 

154, 627 

160, 149 

163, 200 

TenailePfltrengtb. 
-15.1  per  cent. 

0 

2.27 

Fractured  2''.85  from  neck. 

Diameter  at  fracture,  r'.04.  Area,  2.1 12  square  inches.  Contraction, 
23.5  per  ceut. 

Elongation  of  inch  sections,  'M3,  ".17,  ".28*,  ".16,  ".16,  ".15, 'M4, 
".14,  ".14,  ".13,  ".14,  ".15,  ".12,  ".13,  "13. 

Appearance  of  fracture  lavender  color,  radiant  surface,  spongj 
spot  of  yellow  metal  near  the  center. 
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No.  1C7I. 

Aluminum  bronze — dry-sand  casting^stem  of  bar  as  cast. 

Composition :  Al.  7f ,  Si.  f ,  Gu.  91  J. 

Marks,  9  D. 

Diameter,  1''.90. 

Sectional  area,  2.84  square  inches. 

Ganged  length,  10''. 


AppUed  loads. 

In  gangod  length. 

RemarkR. 

Total. 

Per  sqaare 

Elongation. 

Set 

,    Poundi. 

2,840 

14,200 

28.400 

42.600 

i       45,440 

PoundM. 
1.000 
5,000 
10,000 
15,000 
16.000 
17,0(J0 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
28,000 
27,000 
28.000 
29,000 
30.000 
1.000 
6,000 
10,000 
16,000 
20.000 
25.000 
20.000 
15.000 
10.000 
5.000 
1.000 
31,000 
32.000 
33,000 
34.000 

35,000 
36.00U 
37,000 
38,000 
39.000 
40.000 
43,000 
44,000 
46,000 
48,000 
50,000 
52.000 
52.980 
0 

Ineh. 

0. 

.0024 
.0054 
.0083 
.0098 
.0100 
.0107 
.0116 
.0129 
.0146 
.0169 
.0193 
.0285 
.0293 
.0341 
.0416 
.0403 
.0585 
.0685 
.04411 
.0461 
.0495 
.0526 
.0565 
.0607  ► 
.0580 
.0550 
.0517 
.0478 
.0435. 
.0740 
.0870 
.1005 
.1130 

Ineh. 
0. 
0. 
0. 
.0002 

Initial  load. 
Elastic  limit 

Tensile  strength. 
=  6.2  per  cent. 

48,280 

51,120 
53,960 
56,800 
59,640 

.0013 

62,480 

66.320 
68.160 
71,000 
73.840 
76.680 
79.520 
82,360 
8S.200 

.0123 

.0441 

88,040 
90.880 

93,720 

96,560 

99,400 
102,240 
105.080 
107,920 
110.780 
IU,660 
119.280 
124,960 
130,640 
136,320 
142  000 

Elongation 
inl5iikche8. 

.21 
.23 
.26 
.28 
.32 
.35 
.41 
.49 
.58 
.68 
.80 
.93 

14?;  680 
150,450 

0 

.93 

Fractured  1".75  from  neck. 

Diameter  at  fracture,  1".75.  Area,  2.41  square  inches.  Contraction, 
15.1  per  cent. 

Elongation  of  inch  sections,  ''.07,  'M6,*  ".06,  ".07,  ".04,  ".06,  ".05, 
".06,  ".05,  ".05,  ".05,  ".06,  ".04,  ".06,  ".05. 

Appearance  of  fracture,  lavender  color  at  the  circumference ;  central 
metal  ".9  diameter,  light  yellowish  color,  spongy. 


700  TESTS    OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 

No.  1670. 
Aluminum  bronze — dry-sand  casting — st^m  of  bar  as  cast 

Oomposition :  Al.  9,  Si.  1,  Oa.  90. 

Marks,  10  D. 

Diameter,  1''.89. 

Sectional  area,  2.81  square  inches. 


Applied  lo«d«. 


Total. 


2,810 
14,050 
28,100 
42,150 
56,200 
59,010 
61,820 
64,630 
67,440 
70,260 
73,060 
75,  870 
78,680 
81,400 
84,300 
87,110 
89. 920 
92. 730 
95,540 
08.350 
101,160 
103.970 
106. 780 
109.  590 
112,400 
115,210 
118,020 

120.  8:jo 

123,640 
126. 450 
129, 260 
132, 070 
134.  J- 80 
137,  690 
140.500 
143, 310 
146, 120 
148, 9.30 
151,  740 
154,550 


167,360 
102. 980 
1C8,  000 
174,  220 
179, 840 
185.460 
101,080 
196.500 
0 


Peraqnwre 
inch. 


Pounds. 

1,000 
6,000 
10,000 
15.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
1^8,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34.000 
35,000 
36.000 
37,000 
38,000 
39.000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48.000 
49.000 

.w.ooo 

51,000 
52. 000 
53,  000 
W.  000 
55.000 


.'J6,  000 
58.000 
GO,  000 
62,000 
61,000 
66, 000 
68.000 
C9,930 
0 


In  ganged  length. 


Elongatiou. 


JfUSh, 

0. 
.0023 
.0054 
.0083 
.0115 
.0121 
.0126 
.0135 
.0144 
.0150 
.0160 
.0168 
.0170 
.0108 
.0207 
.0218 
.0233 
.0248 
.0265 
.0284 
.0302 
.0320  |. 
.0343 
.0366 
.0390 
.0408 
.  04H6 
.0463 
.0492 
.  0520 
.0538 

.0568  ;.. 

.  0602     I . . 
.0643 

.0082    I 
.0705    ' 
.0740      .. 
.0787      .. 
.0838      .. 


Set. 


Inch. 

0. 
0. 
0. 
0. 
0. 


.0018 


Remarks. 


Initial  load. 


Elaatic  limit  (not  well  defined  >. 


.0058 


r 


.0113 


I 


.0187 


.0281 


I 


.0418 


I  Elongatioij 
iiil5inGhea, 


.14 
.18 
.20 


.28 
.32 


.20 


I  Tcnfrile  strength. 
=  1.3  per  cent. 


Fractured  at  neck. 

Diameter  at  fracture,  1".8G.  Area,  2.72  square  inches.  Contraction, 
3.2  per  cent. 

Elongation  of  inch  sections,  '^03»,  ".02,  ".02,  ".02,  ".01,  ".01,  ".01, 
".01,  ".01,  ".02,  ".01,  ".01,  ".00,  ".01,  ".01. 

Hardness:  Head,  17.08;  stem,  16.07. 

yiaky  at  cut.  Appearance  of  fracture  lavender-colored  metal,  radi- 
ating fix)m  a  point  in  the  circumference.  Small  spot  of  yellowish- 
magenta  colored  metal  near  the  center. 


TESTS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1669. 

Aluminum  hrofss — dry-sand  casthiff — stmn  of  bar  as  cast 

Composition :  Al.  Si^,  Si.  ^i  Ou.  63,  Zu.  33^. 

Marks,  11  D. 

Diameter,  1".90. 

Sectional  area,  2.84  square  inches. 

Gauged  length,  10". 
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Applied  loads. 

In  gauged  length. 

Totol. 

Per  sqnare 
inch. 

Elongation. 

Ineh, 

0. 

.0032 
.0067 
.0106 
.0142 
.0)78 
.0214 
.0252 
.0280 
.0328 
.0337 
.0349 
.0357 
.0367 
.0377 
.0387 
.0399 
.0410 
.0419 
.0428 
.0444 
.0465 
.0482 
.0500 
.0522 
.  0536 
.0562 
.0580 
.0617 
.0659 
.0696 
.0734 

.  .0786 
.0854 
.0926 

Set. 

Remarks. 

.  Poundg. 
1      2.840 
14,200 
28.400 
42,  61)0 
56,800 
71,000 
85,200 
99.400 
113,600 
127.800 
130. 640 
133.480 
136.330 
139. 160 
142,000 
144,840 
147,680 
1  150,520 
153,360 
156,200 
159. 040 
161.880 

Pound*. 

1,000 

5.000 

10,000 

15,000 

20,000 

25,ooa 

30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55.000 
56.000 
.*>7  OOA 

Jn€h. 

0. 

0. 

.0002 
.0002 
.0002 
.0002 
.0003 
.0003 
.0006 
.0000 

.0019 

.0039 

Elastic  limit. 

Elongation 
inlSinches. 

Tensile  strengUi. 

=  0. 4  per  cent,  in  16  jnches. 

164,  T20            58, 000 

167,560    1        59,000 

170,400            60,000 

1  173,240            61,000 

.0087 

Inch. 
.09 
.09. 
.10 
.11 
.11 
.12 
.12 
.13 
.15 
.16 

176,  080            02, 000 

1  178.920    .        63,000 

181, 760            64, 000 

184. 600            65, 000 

187,440            66,000 
190,280    ,        67,000 
103,120    1        68,000 
195,960    1        69.000 
198.800            70,000 
199. 800            70.  350 
0                    0 

.06 

Fractured  at  neck. 

Diameter  at  fracture,  1".86. 
4.2  per  cent. 

Elongation  of  inch  sections,  ''.02*,  ".00,  ".01, 
".01,  ".00,  ".01,  ".00,  ".00,  ".00,  ".00,  "01. 

Appearance  of  fracture,  intermingling  ot  yellow  and  lavender-colored 
si>ots. 


Area,  2.72  square  inches.    Contraction, 
'.00,  ".00,  ".00,  ".00, 


702  TESTS   OF   lEON,    STEEL,    AND   OTHEK   MATERIALS. 

IJTO.  1668. 

Aluminum  bronze — dry -sand  casting — stem  of  bar  as  cast. 

Goinposition:  Al.  7^,  Si.  J,  Cu.  92. 

Marks,  13  D. 

Diameter,  1''.93. 

Sectional  area,  12.93  square  inches. 

Gauged  length,  10''. 


Applied  loada. 


Total. 


PersquAre 


or  sail 
inoo. 


In  gM«ed  length. 


Elongation. 


Beaurks. 


Set. 


Poundt. 
2,930 
14,650 
17.580 
20,510 
23,  i40 
28,370 
29, 300 
32. 230 
35,160 
38,090 
41,020 
43.950 
46,860 
49,810 
62,740 
55,670 
58,600 
61, 5.30 
64,460 
67,390 
70,320 
73,250 
76,180 
79. 110 
82,040 


84,970 
87,900 
90,830 
93,760 
96.690 
99,  620 
102,  5r)0 
10.5, 480 
108,410 
111,340 
114,270 
117, 200 
120,130 
123,060 
125,9m» 
128,920 
131,  850 
Ki4, 780 
136,400 
0 


Pounds. 
1,000 
5,000 
6^000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 


29, 
30, 
31, 
32, 
33. 
34. 
35. 
36, 
37, 
38, 
39, 
40, 

ilv 

42, 
43, 
44. 
45, 
40, 
46, 


000 
OOO 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
550 
0 


Inches. 
0. 
.0030 
.0037 
.0042 
.0050 
.0055 
.0062 
.0066 
.0074 
.0083 
.0091 
.0100 
.0112 
.0125 
.0142 
.0175 
.0226 
.0300 
.0401 
.0605 
.0652 
.0823 
.1037 
.  1230 
.1450  ., 

Elongation ! 
inl5iuoheA.i 


Inch. 
0. 
0. 


I 


Initial  load. 


.0002 


.0007 


.20 
.30 
.32 
.37 
.40 
.44 
.49 
.64 
.59 
.64 
.71 
.76 
.81 
.88 
.95 
1.01 
1.10 
1.19 


1.17 


BbMtio  limit. 


Tenaile  si 
=  7.8  per 


Fractured  6''.80  from  neck. 

Diameter  at  fracture,  1''.73.  Area,  2.35  square  inches.  Ck>ntractioiu 
19.7  per  cent. 

Elongation  of  inch  sections,  ".07,  ''.06,  ".09,  ".06,  ".07,  "JLl,  ".laV 

.08,,  ".08,  ".07,  ".06,  ".08,  ".06,  ".06,  ".07. 

Appearance  of  fracture,  lavender  color  at  circumference;  oentr.i- 
metal,  light  yellow  color. 
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No.  1657. 

Oampositianfrom  New  York  Navy  Yard — cast  in  green  sand. 

Ck>mpo8itiou:  Gu.  88,  Zn.  2,  Sn.  10. 

Mark,  1. 

Diameter,  1".875. 

jSeotional  area,  2.7612  square  inches. 

Gauged  length,  m'. 


Applied  loads. 

In  gaa^ed  longih. 

Kemarks. 

Total. 

Peraqnare 
Inch. 

Elongation. 

Set 

Pounds, 
2,761 
13,806 
16,567 
19.328 
22.089 
24.850 
27.612 
30.373 
33.134 
35,»>5 
38,666 
41.418 
44,179 
46,940 
49.701 

Pounds. 
1.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 
0 

Inch. 

0. 

.0045 
.0056 
.0065 
.0076 
.0090 
.0108 
.0133 
.0173 
.0267 
.0443 
.0080 
.1194 
.2085 

.jM. 

IniUal  load. 
Klaatic  limit 

Tensile  Rtrength. 

=  2.5  per  cent,  in  15  inchea. 

.'6oi2 

.38 

Fractured  '^40  from  neck. 

Diameter  at  fracture,  r^83.    Area,  2.63U  square  inches.    Contraction, 
4,8  per  cent 

Elongation  of  inch  sections,  ''.09*,  ".05,  ".02,  ".02,  ".04,  ".02,  ".03, 
'^02,  ".02,  ".01,  ".01,  ".00,  ".02,  ".02,  ".01. 

Hardness:  Head,  3.33;  stem,  3.33. 

.  Appearance  of  fracture,  small,  vesicular  surfaces,  varying  in  color 
from  copper  to  light  silvery. 
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No.  1659. 

Navy  Yard  bronze-— cast  in  green  sand. 

Composition  same  as  No.  1657. 

Mark,  2. 

Diameter,  1''.876. 

Sectional  area,  2.7612  square  inches. 

Gauged  length,  10". 


Applied  loads.       1     In  gauged  length. 

1 

1 

Total. 

Persqaart) 
inch. 

Elongation.        Set 

Bemarka. 

Powidi. 
2.761 
13,806 
16,567 
19,324 
22,089 
24,850 
27, 612 
30,373 
33,134 
35,895 
38,656 
41. 418 
44,179 
46.940 
49,701 

52,462 
55,224 
57,985 
60,746 
63,507 
66,268 
67,900 
0 

P(mTui$. 
1,000 
5,0tK) 
6.000 
7.000 
8,000 
9,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 

19,000 
2'»,  000 
21,000 
22.000 
23,000 
24,000 
24,590 
0 

Jnehst. 
0. 
.0042 
.0051 
.0060 
.0071 
.0081 
.0091 
.0107 
.0128 
.0159 
.0215 
.0376 
.0590 
.0962 
.1550 

Jneh. 
0. 
.0001 

1 
IniUal  load. 

Elastic  limit. 

.0005 

Elongation 
in  15  inches. 

.34 
.44 

.60 

.73 

.92 

1.13 

Tensile  strength. 

1.23 

:ir  8. 2  per  cent. 

Fractured  ".35  from  neck. 

Diameter  at  fracture,  1".81«  Area,  2.573  square  inches.  Gontractlou. 
6.8  per  cent. 

Elongation  of  inch  sections,  ".16*,  ".08,  ''.09,  ''.08,  ".07,  ".09,  ".07,  "M 
".07,  ".07,  ".08,  ".08,  ".09,  ".06,  ".07. 

Appearance  of  fracture,  yellowish  lavender  color,  with  darker  shade 
of  metal  at  one  side. 


TESTS  OF  IBON,   STEEL,   AND  OTHER  MATERIALS. 

:So.  1606. 

Navy-yard  bronze^  oast  in  green  ewnd. 

Same  oomposition  as  ^o.  1657. 

Marks,  3. 

Diameter,  V'A16. 

Sectional  area,  2.7612  square  inches. 

Ganged  length,  W. 
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AppUed  loads. 

In  gaofied  longUu 

BflonkB. 

ToUL 

PerMmtre 
inoh. 

Set. 

2,761 
13,806 
16,667 
11^388 
^080 
24,800 
27.613 
90,873 
33,184 
35,895 
38,006 
41.418 
44.179 
4^940 

52;  462 
55.224 
57.985 
60.746 
03.900 
0 

Povndt. 
1.000 
6,000 
0,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
10,000 
17,000 

19,000 
20,000 
21,000 
22,000 
22.780 
0 

/fMft. 

0. 

.0084 
.0044 
.0064 
.0008 
.0074 
.0084 
.0097 
.0120 
.0144 
.0200 
.0285 
.0546 
•0894 

0. 
0. 
0. 

Initial  load. 
Elaatio  limik 

=5.9  per  cent 

.0098 

inlO&ohet. 

.28 
.41 
.66 
.74 

.88 

Fractured  1''.90  from  neck. 

Diameter  at  fractnre,  l'^77.  Area,  2.461  sqaareanches.  Oontoaction, 
10.9  per  cent. 

Elongation  of  inch  sections,  ''.04,  'M2*,  ".07,  ''.05,  ".05,  ".06.  ".05, 
".06,  ^'.04,  ".06,  ".09,  ".06,  ".06,  ".04,  ".04. 

Appearance  of  firactnre,  coarse,  irregular  facets,  lavender  color  at 
circamference,  central  part  varies  in  color  from  light  yellow  to  deep 
golden.  , 

H.Ex«46 45 


706  TESTS   OF   ntONy  STEEL,  AND   OTHER   MATERIALS. 

No.  1667. 
Navy  yard  bronze^  cast  in  green  sand.    Stem  of  bar  as  easL 

Same  composition  as  No.  1657. 

Marks,  4. 

Diameter,  1''.88. 

Sectional  area,  2.776  sqnare  inches. 

Gauged  length,  10"^ 


Applied  loAds. 

In  gaaged  length. 

Bemacks. 

TotaL 

Per  sqaare 
Inch. 

ElongatioD. 

Set 

Poundt. 
2,776 
13,880 
16,656 
19,432 
22.208 
24,984 
27,780 
30.536 
33,312 
86,088 
3S,864 
41,640 
44,416 
47, 102 
1    49,068 

Poundt. 
1,000 
5,000 
6,006 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16.000 
17.000 
18,000 

10,000 
20.000 
21,000 
22,000 
23,000 
0 

Inch, 

0. 

.0084 
.OOU 
.0053 
.0063 
.0060 
.0077 
.0088 
.0100 
.0114 
.0185 
.0173 
.0258 
.0468 
.0763 

Inch. 
0. 
.0004 

Initial  load. 
Elaatie  limit. 

Tenaileatrenfth. 
=  4.0  per  cent. 

.0005 



52.744 
55.520 
.'>8,296 
61,072 
63,848 
0 

Elongation 
inl5iDoheB. 

.17 
.26 
.86 
.46 

.60 

Fractured  ''.80  from  neck. 

Diameter  at  f^ractnre,  1''.78. 
10  4  per  cent. 

Elongation  of  inch  sections,  'M2*, ''.05,  ".03,  ".04,  ".04, 
".03,  ".04,  ".03,  ".04,  ".04,  ".03,  "01. 

Appearance,  dark  lavender  color,  interspersed  with  lighter  colored 
silvery  and  yellowish  metal. 


Area,  2.488  sqnare  inches.   Contraction, 

".04,  ".02, ''.04, 
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No.  1658. 

Navy^ard  bronze^  oast  in  green  $and.    Stem  of  bar  as  east 

GompoBition  same  as  No.  1657. 

Marks,  6. 

Diameter,  1''.88. 

Sectional  area,  2.776  square  inches. 

Ganged  length,  1(K\ 


Applied  loud*. 

la  gMged  length. 

Kemwka. 

TotaL 

^•'inT'~ 

Set. 

Pounds, 
2.7^6 
13,880 
16,656 
19,432 
22,208 
24.984 
27.760 
30,536 
33.312 
36.088 
38,864 
41,640 
44.410 
47.192 
49,968 
52,744 

56,520 

Pounds, 
1,000 
5.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
18.000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 

20,000 
20,«0 

Jneh, 

0. 

.0089 
.0046 
.0058 
.0068 
.0070 
,0079 
.0090 
.0097 
.0112 
.0136 
.0100 
.0279 
.0446 
.0784 
.1289 

Inch. 

0. 

—  Oi'Ol 

Initiftl  loikL 
ElMtioUntt. 

Tensile  etrenffth. 
=2.8  per  cent. 

0. 

.0071 

SloDKation 
liil5inohea. 

.24 

.85 

Fractured  ".10  from  neck. 

Diameter  at  fracture,  ^^82.  Area,  2.601  square  inches.  Contraction, 
6.3  per  cent. 

Elongation  of  inch  sections,  ".11*,  '.02,  ".03,  ''.02,  ".02,  ".02,  ".01, 
".03,  ".01,  ".01,  ".02,  ".02,  ".01,  ".01,  ",01. 

Appearance  of  fracture,  dark  lavender  color^  interspersed  with  lighter 
colored  silvery  and  yellowish  metaL 


708  TESTS   OF   IRON,    STEEL,    AND   OTHEB  MATERIALS. 

No.  1660. 

Navff'$ard  bronze^  east  ff»  grem  Mornd.    Btem  of  bar  oi  eatL 

Oompomtion  same  as  No.  1657. 

Marks,  6. 

Diameter,  r'.88. 

Sectional  area,  2.776  square  inohes. 

Oaaged  length,  1(K^ 


IiVgniged  length. 

■ 

1 

Total 

'"or* 

Sei. 

P^tMdt, 

2,776 
12,880 
16.856 
10,482 
22.208 
24.084 
27,780 
30,596 
32,212 
86.088 
88,884 
41,640 
44,416 
47.102 
40.088 
53,744 
56.590 

58,206 

P^tMdt. 

1,000 
5^000 

IS 

0,000 
10,000 
11,000 
12,000 
12.000 
14.000 
15^000 
16.000 
17.000 
18,000 
10.000 
20,000 

21,000 
22^000 
22,000 
22,700 
0 

JnOL 

0. 
.0025 
.008 
.0051 
.0061 
.0070 
.0070 
.0000 
.0006 
.0106 
.0127 
.0162 
.0125 
.0372 
.0630 
.0000 
.1200 

XflCH. 

a 

.0006 

iDitlalliNuL 
MMtlollwlt 

.0006 

inlbSchm, 

.25 
.37 
.47 

=2.7  per  cent. 

.06 

Fractared  '^55  from  neck. 

Diameter  at  fractare,  I'^Sl.    Area,  2.573  square  inches. 
Elongation  of  inch  sections,  'Ml*,  ''.02,  ".04,  ".04,  ".02,  ".04,  ^ 
".02,  ".04,  ".03,  ".03,  ".03,  ".04,  ",03,  ".02. 
Hardness:  Head,  3.67;  stem,  6  56. 
Appearance  of  fractarci  dark  lavender  coIor« 


'.05, 


ALUMINUM  BRONZE 


TO  BB  USKD  FOR 


GUN  VENTS. 


Grade  of  metal,  A  No.  8. 
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TESTS   OF   IRON,  STEEL,  AND  OTHER  MATERIALS. 

No.  3645. 
Mark,  1. 
Diameter,  ''.605. 
Sectioual  area,  .20  square  inch. 
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Applied  iMids. 

ElonsaUon 
perUioh. 

SaooeMivo 
elonntioii 
perlneh. 

Permanent 

set 

Snocetalve 

pennftnent 

set. 

Benuffks. 

Total. 

PersqtuiTe 
inch. 

Pound*. 
SOO 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7.000 
8.000 
9.000 
10.000 
10,200 
10.400 
10,600 
'    10,000 

P&undi. 
1,000 
6,0C0 
10,000 
16,000 
20,000 
26.000 
80,000 
85.000 
40,000 
4^000 
50,000 
61,000 
52,000 
53.000 
64,000 
55,000 
66,000 
57,000 
68,000 
50,000 
60.000 
62.000 
64,000 
66,000 
68.000 
70,000 
72.00a 
74.000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90.000 
90.360 

Ineh, 
0. 

.000260 
.000550 
.000750 
.001100 
.001400 
.001750 
.002000 
.002300   . 
.002700 
.003050 
.003250 
.003450 
.003600 
.003850 
.004300 
.004500 
.005200 
.005850 
.006300 
.008000 
.010400 
.013250 
.017400 
.021800 
.027250 
.033600 
.0400 
.0500 
.0600 
.08U0 
.1000 
.1250 
.1550 
.  WjO 
.2700 
.3150 

Jneh. 
0. 

.000260 
.000900 
.000200 
.000350 
.000300 
.000350 
.000260 
.000800 
.000400 
.000860 
.000200 
.000200 
.000150 
.000250 
.000460 
.000200 
.000700 
.000650 
.000460 
.001700 
.002400 
.002860 
.004160 
.004400 
.006450 
.006260 
.0066 
.0100 
.0100 
.0200 
.0200 
.0250 
.0300 
.0300 
.0850 
.0450 

Ineh. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
El^oUmit 

Tensile  strenfll^. 

.    ll.UOO 
.    11,200 

.000600 

.000600 

'■    11,400 

11,600 
11;  800 
1?000 
12,400 
12,800 
13,'JOO 
13.600 
14.000 
14,400 
14.800 
15,200 
15,600 
16,000 
16.400 
16,800 
17.200 

17,600 

18.000 

18,070 



General  summary. 


Tensile  Htrength  per  square  inch  of  oriffinal  section pounds.. 

Klastic  limit  per  equMre  inch  of  originol  section.... do 

Elongation  per  inch  after  mptore inch.. 

£longation  per  inch  ander  strain  at  elastic  limit do 

Kedaction  in  diameter  at  point  of  rupture do 

Reduction  in  area  after  rupture,  per  centum  of  original  section  ..^ 43.3 

Position  of  rupture at  middle  of  stem  at  center  punch  marls 

Character  of  broken  surfjMM) fine  silky 

Elongation  of  inch  seotions ..^^ 84*. MP 


90,350 
50,000 
0.3500 
003U50 
125 
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Ko.  364«. 


Marks,  2. 

Diameter,  '^505. 

Sectional  area,  .20  sqaare  incb« 


Applied  IomU. 

Eloniration 
per  inch. 

Soco6MlTe 
elongation 
per  inch. 

Permanent 
■et. 

Sacoeesive 

permaneBt 

set 

1 

1 

TotaL 

Personare 

Bflttatka.               J 

Poundt. 

200 

1,000 

2,000 

8.000 

4,000 

6.000 

6.000 

7,000 

8,000 

9.000 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10.600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,000 

14,000 

14,400 

14,800 

15,200 

16.600 

16.000 

16,400 

16.800 

17,200 

17.600 

18,000 

18,030 

Pound$. 
1,000 
6,000 
10.000 
15.000 
20,000 
25.000 
30,000 
35.000 
40.000 
45.000 
47.000   i 
48,000 
49.000 
50,000 
51.000 
62,000 
53,000 
64,000 
55.000 
56,000 
57,000 
58,000 
50,000 
00.000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
86.000 
88.000 
90,000 
90,160 

IfUk, 

0. 

'0OO6OO 

.'0OC8OO 

.001100 

.001400 

.001800 

.002050, 

.002400 

.002750 

.002900 

.003000 

.003250 

.003400 

.003550 

.003660 

.003900 

.004100 

.004460 

.004900 

.005690 

.000400 

.007250 

.008160 

.011300 

.014400 

.017650 

.022400 

.027660 

.084400 

.042000 

.058650 

.066500 

.0860 

.1000 

.1150 

.1600 

.1900 

.2700 

.8160 

Inch, 
0. 

.000200 
.000300 
.000300 
.000300 
.000300 
.000400 
.000250 
.000350 
.000350 
.000150 
.000100 
.000250 
.000150 
.OOOIM) 
.000100 
.0<^0260 
.000200 
.000360 
.000450 
.000750 
.000750 
.000850 
.000900 
.003160 
.003100 
.008250 
.004760 
.006250 
.006750 
.007600 
.011650 
.012850 
.0185 
.0160 
.0150 
.0350 
.0400 
.0800 
.0450 
• 

IndL 

0. 

Inch, 
0. 

1 
Initial  load. 

Klaattelinit 

.000060 

.'000060 

1 

i 



X 

.1 

1 

General  eummary. 

Tensile  atrenfrth  per  tqnare  inch  of  orisinal  section poonds..    9b,  1^ 

Elastic  limit  per  Muare  inch  of  original  section do  ...    52.  ^*> 

Klongation  per  inch  after  niptare inch..    O.t^k^' 

Elongation  per  inch  nnder  strain  at  elastic  limit do oosbiw- 

lied  notion  iu  diameter  at  point  of  mptnre do *n^' 

Keductionln  area  after  rupture,  per  centnm  of  original  section M  «: 

Position  of  roptare at  middle  of  sternal  eeaterpoaehauir  L. 

Character  of  broken  snrlkce flne:  si1K\ 

Elongation  of  inch  sections .^ "JS*,"^!- 


TESTS   OF   IRAN,  STEEL,  AND  OTHER  MATERIALS. 


713 


TEH  PES   OEHT.  ALmaVUM  BSGITZE,  XANUEACTmtED  BT  THE 
COWLES  ELEOTBIO  SMELTIHO  AHD  ALVHIHUH  COMPAHT. 

Specimens  cat  from  a  ring  14'' diameter  bjr'.85xl''.85  cross-section 
dimensions. 

Two  specimens  cnt  from  ring  in  the  condition  it  was  received  at  the 
Watertowu  Arsenal. 

Two  specimens  (marked  H)  cat  from  a  sect^or  of  a  ring  which  was 
straightened  while  at  cherry -red  heat. 

No.  1375. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

petlnoh. 

SaoooBsiTe 
elouf^atioD 
per  inch. 

PermsDent 
set. 

SaocesslTe 

pemiADeiit 

set 

Benuvks. 

TotoL 

PeraaoAre 

Pofimfff. 
250 
1.2S0 
2^500 
8,750 
6,000 
0,260 
7,600 
7,760 

8,000 

8,250 

81600 

8,750 

9,000 

0,250 

t,500 

0.760 

10.000 

10.250 

10.500 

10,760 

11,000 

11,260 

U,500 

11,750 

12,000 

l£250 

12,500 

13,000 

13,500 

14,0^4) 

14,500 

16.000 

15^500 

10,000 

16^600 

17.000 

17,600 

18,000 

18^600 

Potmdf. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
81,000 

82,000 
88,000 
81,000 
86,000 
88,000 
87,000 
88,000 
80.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
48.000 
47,000 
48,000 
40.000 
50.000 
52.000 
54,00» 
58.000 
58,000 
00.000 

^Z 

60.000 
08.000 
70,000 
72,000 
74,000 

Inch. 

0. 

.000187 
.000500 
.000800 
.001100 
.001483 
.002007 
.002183 

.002207 
.002400 
.002587 
.002087 
.002800 
.002088 
.003107 
.003300 
.003533 
.003067 
.003833 
.003967 
.004288 
.004538 
.004733 
.006000 
.005838 
.005687 
.006033 
.000607 
.007267 
.008067 
.C08938 
.009900 
.010500 
.012100 
.018400 
.015007 
.017187 
.010638 

Inch. 
0. 

.000187 
.000388 
.000300 
.000800 
.000333 
.000634 

.000184 
.000138 
.000167 
.000100 
.000133 
.000188 
.000284 
.000133 
.000233 
.000184 
.000166 
.000134 
.000268 

.'000200 
.000207 
.000338 
.000234 
.000366 
.000734 
.000600 
.000800 
.000866 
.000967 
.000600 
.001000 
.001300 
.001667 
.002100 
.002666 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000267 

Inch. 
0. 

Initial  load. 

EUatio  limit  not  well 
defined. 

Tensile  atrangtlL 

*  ".060287" 

.000500 

.000288 

.000038 

.000488 

.004783 

.008800 

General  ewmmary. 

Tensile  atrsiDCfh  per  sqnaxe  inoh  of  original  aeotion poanda..    74,000 

Xlaatic  limit  per  aooare  inoh  of  original  aeetlon do....    31,000 

Slongation  per  Inea  alter  mptnie ^ inoh..    0.0100 

Elongation  per  inch  under  strain  at  elastio  limit do 002133 

Bednctlon  in  diameter  at  point  of  mptnre do 014 

Rednetiun  in  area  after  rupture,  per  centum  of  original  section 5.0 

Poeltlon  of  rupture ''.56ftt>m  neck 

Character  of  broken  surface light  lavender  color,  flaky  surface. 

Xloagationofinohaecttona ''.01,  ".01,  ".01* 
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No.  1376. 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  incli. 

Oaaged  length,  3'^ 


AppUed  loads. 

permoh. 

Snooeaaive 
olongaiiion 
perinoh. 

Pennaaant 
aet 

Saoceaaive 

pemianeiit 

aet. 

Beottrka. 

Total 

PerBquaxe 

Pounds. 
250 
1,250 
2,600 
8,750 
5,000 
6,250 
6,500 
6.750 
7.000 
7,250 
7,500 
7,750 
8,000 
.8,250 
8.500 
8,750 
9,000 
9.250 
9,500 
9,750 
10.000 
10,500 
11,000 
11,600 
12,000 
12,500 
13,000 
13,500 
14.000 
14.500 
15.000 
15,500 
16,000 
17,500 
18,850 

Poundi. 
1,000 
6^000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81,000 
82,000 
83.000 
84,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
66,000 
66,000 
60.000 
62,000 
64,000 
70,000 
75,400 

Inch. 
0. 

.000238 
.000507 
.000833 
.001200 
.001633 
.001607 
.001700 
.001833 
.001988 
.002067 
.002267 
.002388 
.002483 
.002688 
.002788 
.002000 
.003067 
.003888 
.003367 
.003600 
.008900 
.004367 
.004888 
.006500 
.006000 
.006367 
.007167 
.008000 
.008900 
.010067 
.010567 
.011083 
.0167 

IndL 
0. 
.000888 

!OOOS66 
.000367 
.000883 
.000084 
.000133 
.000138 
.000100 
.000134 
.000200 
.000068 
.000100 
.000200 
.000100 
.000167 
.000167 
.000166 
.000184 
.000238 
.000800 
.000467 
.000566 
.000567 
.000500 
.000367 
.000600 
.000888 
.000900 
.001167 
.000500 
.001366 
.004767 

JiuA. 

0. 
0. 
0. 
0. 
0. 
.000083 

Indu 

a 

iDiUalload. 

"*.'000033'" 

.000800 

.000267 

.000567 

.000207 

.000967 

.000400 

.008867 

.001400 

.004767 

.001400 

Tendle  atraBirtli. 

Gmeral  iummary. 

Tensile  airenf^th  per  aqnare  inch  of  original  aeotion ponnda..    ?5,4'*i 

Elongation  per  inch  after  mptare loch..    O.0I6T 

Keductiou  in  diameter  at  point  of  mptare ^ do...        .i<U 

Redaction  in  area  after  raptore,  per  centam  of  original  aection 5.^ 

Poflition  of  rapture .* 1".45  (tosb  B«elc 

Character  of  broken  anrface light  laTender  oolor.  flaW  soHai^ 

Elongation  of  inch  aeotlona ".01,  •'.03*.  "in. 
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No.  1378. 
Mark,  H. 
Diameter,  "ML 
Seetioual  area,  .25  sqaare  inch. 
Oaaged  length.  3''. 
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Applied  loiida. 

perinch. 

SncceniTO 
eloDsation 
perinch. 

Permaneot 
set. 

SuooesHiye 

pennanent 

set. 

Bemarks. 

Total. 

Per  squftTe 

Pounds. 
250 

Pounds  . 
1.000 
5.000 
10.000 
15.000 
20,000 
25.000 
26,000 
27.000 
28.000 
29.000 
80,000 
81.000 
33,000 
33.000 
34.000 
35.000 
36.000 
37,000 
38.000 
39,000 
40.000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
80,000 
82,000 
64.000 
86.000 
88,000 
72,000 
78.000 
79,920 

Inek. 
0. 

.000300 
.000688 
.000933 
.001300 
.001683 
.001687 
.001738 
.001833 
.001967 
.002007 
.002167 
.002300 
.002400 
.002500 
.002833 
002800 
.002900 
.003183 
.003338 

.003787 

.004200 

.004800 

.005100 

.003667 

.006100 

.006700 

.007467 

.008283 

.009000 

.009600 

.010800 

.012000 

.013233 

.0160 

.0300 

Inch, 
0. 
.000300 
.000338 
.000300 
.000887 
.000833 
.000034 
.000086 
.000100 
.000184 
.000100 
.000100 
.000188 
.000100 
.000100 
.000133 
.000167 
.000100 
.000233 
.000200 
.000167 
.000267 
.000433 
.000400 
.000600 
.000407 
.000533 
.000800 
.000767 
.000766 
.000767 
.000800 
.001200 
.001200 
.001233 
.001767 
.0050 

Inch. 
0. 
0. 
0. 
0. 

Inch. 

Inltialload. 
TensaestraDgth. 

,      1,250 
'      ^600 

3,750 

5^000 

0. 
0. 

1      6r250 



6.500 



1      6,750 
7  000 

!       7!250 

:      7.500 
7,760 

.000200 

.000200 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9.500 

9,750 

10,000 

10,600 

11,000 

11,500 

12,000 

12,600 

13.000 

13,500 

14,000 

14.500 

15.000 

15,500 

18.000 

16,500 

17,000 

18,000 

10,000 

191980 

.000333 

.000133 

.000783 

.001833 

.001100 

.003700 

.001687 

Chneral  summary, 

TeBsilestareDgih  per  square  inch  of  original  section «. pounds..    79,020 

EloDgation  per  inch  after  mpture inch..    0.0200 

Reduction  in  diameter  at  point  of  mptare do...       .014 

Reduction  in  area  after  mptnre,  per  centum  of  original  section 6.0 

Position  of  rupture ".56ftomneck. 

Character  of  broken  surflKMJ light  lavender  color,  flaky  snrfiuse. 

BlongatlonofinchseotlODS ''.08*,  ".02,  ".01 
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No.  1379. 

Mark,  H. 

Diameter,  '^564. 

Sectioual  area,  .26  square  inch. 

Ganged  length,  3^'. 


Applied  loads. 

Elongation 
permch. 

SuoceasiTe 
elongation 
perlnch. 

Permanent 
set. 

SacoeaaiTe 

permanent 

see 

1 

1 

Total. 

Per  aqaare 
inch. 

Potmd*. 
250 
1.25r» 
2,600 
3,750 
5,000 
6,250 
6.600 
8.750 
7,000 
7  280 
7,600 
7.750 
8,000 
8,260 
8.500 
8,760 
9,000 
9.250 
9,500 
9.750 
10,000 
10,500 
11,000 
11,500 
12,000 
12.500 
13.000 
13,600 
14,000 
14,500 
15,000 
16.500 
16,000 
16.  .'iuO 
17,500 
18,500 
19,100 

Pounds, 
1,000 
5,000 
10,000 
16,000 
20/000 
25,000 
28,0<I0 
27,000 
28,000 
29.000 
30.000 
31,000 
32.000 
83.000 
84,000 
35.000 
36.000 
37.000 
38,000 
39.000 
40.000 
42.000 
44,000- 
40,000 
48.000 
50,000 
62,000 
54.000 
5li.000 
58,000 
60.000 
02,000 
64.000 
60.000 
68,000 
70,000 
76,400 

Jnek. 
0. 

.000200 
.000533 
.000833 
.001167 
.001633 
.001633 
.001667 
.001800 
.001900 
.002067 
.002200 
.002333 
.002433 
.002667 
.002800 
.002867 
.003000 
.003267 
.003338 
.003667 
.004033 
.004633 
.005100 
.005567 
.006100 
.000600 
.007667 
.008133 
.000067 
.010100 
.010667 
.011800 
.013287 
.0150 
.0200 

Inch. 
0. 

.000200 
.000388 
.000300 
.000384 
.000360 
.000100 
.0(10034 
.000133 
.000100 
.000167 
.000133 
.000133 
.000100 
.000234 
.000133 
.000067 
.000133 
.000267 
.000066 
.000334 
.000366 
.000500 
.000567 
.IKXM67 
.000533 
.000500 
.000967 
.000566 
.000934 
.001033 
.000567 
.001133 
.001467 
.001783 
.0050 

Indt, 
0. 
0. 
0. 
0. 
0. 

.000038 

Inch. 
0. 

InitlAlload. 

1 

"V06003?" 

.000233 

.000200 

.000500 

.000267 

.000900 

.000400 

■".602238"' 

"Vooisoo" 

.0tM633 

.002400 

Tenafle  atrengtli.            , 



General  summarg^ 

Tensile  Ktrenicth  per  fiqnare  inoh  of  original  section poanda..  T^40» 

Elongation  per  inch  atler  rapture .....Inch.,  aeir-i 

Redaction  in  diameter  at  point  of  rapture do C14 

Bedactionin  area  after  ruptare.  per  centum  of  original  section 5.a 

Position  of  mptnre 1".85  ftvn  aeek. 

Character  of  broken  snrfaoe . . .  light  lavender  color ;  flaky,  radiating  from  a  point  near  the  ciTcamfere(Bc« . 
Elongation  of  inch  sections ".01.  "JT. ''.01. 
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BBOirZE  SFEOIXEirS  VBOM  WATEBVUET  ABSBVAL 

Composition :  Ga.  88,  Sa.  10.  Za.  2. 

Specimens  taken  from  a  casting  weighing  107  pounds,  for  the  console 
of  the  breech  mechanism  of  sea-coast  guns. 

:^o.  3690. 
Mark,  1. 
Diameter,  ''.664. 
Sectional  area,  .26  sqnare  inch. 


Applied  loads. 

Blooffntion 
permoh. 

SacceMive 
elongation 
per  inch. 

Permanent 
set 

Socoeesive 
permanent 

set 

Remarks 

Total. 

PerMuare 

PouPtdM. 
250 
1,250 
2,500 
J750 
3,000 
3.260 
3.500 
3.750 
4,000 
4.250 
4.500 
4.750 
5.000 
6.250 
ft.  000 
6.750 
8.000 
8.250 
8.380 

Pounds 
1.000 
6,000 
10.000 
11.000 
12.000 
13.000 
14.000 
15.000 
18,000 
17.000 
18,000 
19.000 

•  20.000 
21,000 
22.000 
23.000 
24.000 
26,000 
2^620 

Inch. 
0. 

.000267 
.000000 
.001000. 
.001100 
.001367 
.003333 
.003833 
.007600 
.011667 
.018233 
.025500 
.0:16833 
.046583 
.061667 
.07/833 
.001667 
.1100 

Inch. 

U00633 

ioooioo 

.000100 
.000267 
.000960 
.001500 
.008707 
.004067 
006566 
!  007267 
.011333 
.009700 
.015133 
.011166 
.018a-i3 
.018333 

Inch. 
0. 
0. 
0. 

Inch. 
0. 

Inltialload. 
Blaatio  limit. 

Tensile  strength. 

.002667 

.002867 

General  eummary. 

Specific gniTlty (porona) .*. B.18fk3 

Uardneaa 3.33- 

Tensilo  strength  per  square  inch  of  ori|riual  seotion pounds..    25,520 

KiMitic  limit  per  sonare inch  of  original  seotion do....    12,000 

Eioagation per incn after ruptare inch..    0. 1233 

Klon^ation  per  inch  nnder  strain  at  elastic  limit do...  .OUllOO 

Redaction  in  diameter  at  point  of  rapture do 044 

Redaction  in  area  after  mptare,  per  oentom  of  original  seotton 15.0 

Position  of  rapture \"  from  neck. 

Cbaraoter  of  broken  sarOsoe,  irresolar,  spongy.    Color  varies  from  lavender  and  light  yellow  to  dark 

copper  color.    Surface  cracks  deToloped  afong  the  stem. 
Klmigaliftnt  ftf  ipcbsectioiiA... «•«••»... «,.•.., ,« •••« ".15*,  'M3i  'MO. 
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TESTS   OF   lEON,  STEEL,  AND   OTHER  MATERIAIA 


No.  3691. 
Marks,  2. 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Elongation 
perinoh. 

III 

Permanent 
set 

Suooeesive 

permanent 

set. 

Bernard 

Total. 

Per  sqnare 
inon. 

Poundi. 
250 
1,250 
2,500 
2,760 
8.000 
3,250 
3,600 
3,750 
4,000 
4,250 
4,500 
4,750 
5,000 
5,250 
5,500 
6,760 
6.000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,200 

Poundt. 
1,000 
5,000 
10,000 
11,000 
12,000 
18,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
20,000 
29,040 

Inch, 
0. 
000883 
!000867 
.000033 
.001100 
.001433 
.002367 
.003367 
.005867 
.008800 
.014667 
.020000 
.029667 
.038000 
.049833 
.089000 
.073667 
.0867 
.MOO 
.1133 
.1333 
.1533 

IndL 
0. 

.000333 
.000534 
.000066 
.000167 
.000333 
.000034 
.001000 
.002500 
.008933 
.005867 
.003333 
.009667 
.008833 
.011833 
.009167 
.014667 
.013033 
.0133 
.0133 
.0200 
.0200 

InOt. 
0. 
0. 

.000033 

Ineh. 
0. 

.000033 

Initial  load. 
Elaatio  limit 

Tenaile  stcSngth. 



General  eummary. 

Spociflo gravity asiSC 

Ilardnefts 3.33 

TeDAilo  strength  per  square  incli  of  original  section pounds..    29,  iH" 

Elastic  limit  per  sonare  inch  of  originaisection do —    r.'.W 

Elongation  per  inch  after  ruptare inch..    0  l^y* 

Elongation  per  inch  under  strain  at  elastic  limit do MHOS 

Ke<lnction  in  diameter  at  point  of  mptare do 064 

licdoction  in  area  after  niptare,  per  centum  of  original  section 2t4 

Position  of  rupture V*  from  a^'  Ic- 

Character  of  broken  surface,  inegnlar  color,  variee  from  lavender  and  light  yellow  to  dark  yellow,  tbe 

light  yellow  preponderating.    Surface  cracks  dereloped  along  the  atom. 
Elongation  of  inch  sections *ao»,*M4,M4 


SPRING  TUG  LINKS. 


TS8TED  VO^ 


MAJOR  E.  B.  WILLISTON,  U.  S.  A. 
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No.1. 

Size  of  wire,  ".15x^20. 
Outside  diameter  of  spring,  1''.24. 
Space  between  coils,  '^20. 
Length  of  spring,  2'^70. 


^s^ 

Length  of 
spflng. 

Bemarki. 

Pound§, 
0 
850 
406 

6.150 

2.70 
1.89 
1.78 

^:s.is^X^ 

Fractured  one  leg  of  stem  of  smaller  loop  within  the  spring. 

No.  2. 
Size  of  wire, 'M8x  ".20. 
Outside  diameter  of  spring,  1^.37. 
Space  between  coils,  ".20 
Length  of  spring,  3'^45. 


^ssst 

Length  of 
•pring. 

Bemarks. 

850 

500 

540 

4,180 

/ndbeff. 
8.46 
2.66 
2.87 
2.82 

Spring  closed  down. 
TomOe  strength. 

Fractured  one  side  of  larger  looped  end  opposite  end  of  spring. 

No.  3. 
Size  of  wire,  ".24x".24. 
Outside  diameter  of  spring,  1".60. 
Space  between  coils,  ".18. 
Ijength  of  spring,  3".37. 


^£ir 

Length  of 
spring. 

Bemarks. 

Poundt. 

0 

850 

650 

770 

8,820 

Inclu§. 
3.87 
2.96 
2.58 
2.48 

TensUe  strength. 

:Fractiired  end  of  malleable  iron  link,  tearing  off  button  from  end  of 
ae  leg. 
Fractured  surface  showed  a  defective  spot  in  the  metal. 

H.  Ex.  iS M  TM 


TENSILE  TESTS 


NEAT  CEMENT  BRIQUETTES 

FOB 

J.  L.  SMITHMEYER, 

ABOHITKCT  C0NGRB88IONAI.  LZBIURT  BuiLDnffO,  Wabhuygtom,  D.  C. 
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The  biiqaettes  were  made  fh>in  a  mediam  stitf  cement  paste^  and  set 
one  day  in  air  and  six  days  in  water. 

Notes  on  the  initial  setting  of  the  cement. 

Observations  were  made  by  means  of  a  loaded  wire,  ''.0127  diameter 
:ak.01267  sqnare  inch,  noting  the  times  when  the  cement  had  set  snffl^ 
ciently  to  sapport  a  wire  lofuled  with  50  and  500  ponnds  per  sqnare 
inch  respectively. 

INITIAL  SEtTINa  OF  CEMENT. 


Brand  of  oement. 

Msrks. 

Bnpports,  weight  of. 

Bemsrks. 

60  ponnds 
per  sq.  inch. 

600  pounds 
per  sq.inch. 

KnifflittBeTan  &8torge.. 

Ka2,bsrTOlO.... 
Ko.4.banelO.... 

Ko.5,l>»relO..^ 

Ko.l.UrrelX.... 
Ko.5,bwrrelX.... 

No.6.b«rrelX..| 

12  minntes.  . 
12  minutes.. 
20  minutes.. 
15  minutes.. 

9  minutes.. 

5  minutes.. 

8  minutes 

4  minutes.. 

81  minutes.. 
89  minutes.. 
M  minutes.. 
88  minutes.. 
44  minutes.. 
SO  minutes.. 
12  minutes.. 
18  minutes.. 

MiTed  r»«her  stifT. 
Mixed  thin. 

Do 

Black  Cross 

Do 

Do 

TENSILE  TESTS. 


Vo.of 
teet. 

Marks. 

Sectional 
area. 

Tensile  strength. 

Position  of 
firaotnre. 

Total. 

Per 
sq.  inch. 

1723 
1724 
1725 
1726 
17S7 
1728 
1729 
1780 
1781 
1782 
1783 
1734 

Ko.^lMml  0 

U              II 

LOOX  L02 

LOOX  1.02 

LOOX  L02 

.96X  1.05 

.09X  1.01 

.oex  L04 

.oex  LOl 

.99X  1.04 
.98X  LOl 
.98X  LOS 
.09X  1.00 
.99X  1.04 

Agr.incA. 
L02 
L02 
L02 
LOS 
LOO 
LOS 
LOO 
LOS 

.09 
LOl 

.09 
LOS 

PaundM, 
306 
309 
847 
375 
185 
214 
805 
284 
234 
906 
210 
196 

Ptmndt. 
802 
803 
840 
864 
185 
206 
805 
276 
286 
208 
212 
100 

In  neck. 

Do. 

Do. 

Da 
At  middle. 

Da 
In  neck. 

Da 
▲t  middle. 
In  neck. 

Da 

Do. 

^io 

Ho.4,berrelO 

do 

No., 4, barrel  X 

Ho.^banel  0 

do 

Ha  5,  barrel  X 

do 

Ho.  6.  barrel  X 

do 

725 


COMPRESSION 


or 


IRON  MILL  COLUMNS. 


MATERIAL  FURNISHED  BY  PROF.  G.  LANZA,  MASSACHUSETTS  INSTITUTE 
OF  TECHNOLOGY,  AND  Mr.  W.  E.  PARKER,  SUPERINTENDENT     * 
PACIFIC  MILLS,  LAWRENCE,  MASS. 
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Wrought  iron. 
No.  1374. 


Weight,  160}  pounds. 

Sectional  area,  3.497  sqaare  inches. 

Gkinged  length,  W. 


In  ganxed  leocth. 

Bcnuvki. 

Total. 

inoli. 

ComprM- 
■Um. 

8«t 

HorisontaL 

Yfirtlod. 

4 

POMMb. 

3,497 
6.994 
10,491 
18,988 
17,485 
20:862 

^S5 
27,976 

81,478 

84)970 

S467 

41.064 

46^461 

48,968 

58,456 

66,868 

60^449 

62,946 

66,448 

69,940 

73,487 

76,864 

80,481 

S3. 828 

87. «» 

90  922 

94,419 

97,916 

101.418 

104.400 

91,500 

104,400 

111.400 

94,000 

73,000 

Pwndt, 

1,000 

2;  000 

8,000 

4,000 

5,000 

6,000 

7.000 

8^000 

9.000 

10,000 

11,000 

12.060 

18,000 

14.006 

15,000 

^^ 

20,000 
21.600 
82,060 
28.000 
24,000 
85)000 
26,000 
27,000 
28,000 
29,000 
29,854 
26^165 
29.864 
81.856 

28,880 
24)807 
90,875 

Inch. 

0. 

.0019 
.0088 
.0064 
.0074 
.0092 
.0119 
.0180 
.0147 
.0165 
.0178 
.0194 
.0214 
.0280 
.0249 
.0264 
.0282 
.0302 

.0339 
.0859 
.0879 
.0402 
.0421 
.0444 
.0469 
.6486 
.0524 
.0675 

0. 

0. 

t 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

.02 
.08 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.08 
.08 

:» 

.17 
.19 
.20 
.28 

.88 
.75 
1.20 

JnekM. 
6. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

.62 
.02 
.08 
.08 
.69 
.08 
.08 
.82 
.08 
.08 
.08 
.08 
.08 
.02 
.08 
.02 
-.08 

—  .07 

—  .88 

—  .41 

—  .45 

—  .55 

-1.20 
— L80 
-8.25 

Initial  load. 

Ultfanatottrenffth. 
LiMd  nutalnedl5  honra. 

Iffaximmn    load    after 
above  reat. 

.0008 

—.0607 

-.0006 

-^0008 

.0010 

Failed  by  triple  flezare. 

Ordinates  measured  after  post  was  removed  fix)m  machine,  showing 
curve  of  permanent  deflection. 

ff-tff^rrffftf 


730  TESTS   OF  TAOSj    STEEL^   AND   OTHER   MATERIALS. 

Oast  iron. 

No.  2000. 

Weight,  1,346  pounds. 

Sectional  area  at  base,  31.10  square  inches. 

Gauged  length,  100".  • 

Core  at  end  B  eccentric,  ^^05. 


AppUedloftds. 

III  gauged  length. 

Totid. 

Peraqnare 
inch. 

Compree- 
Bion. 

Set. 

Yertieia. 

BeoBifcs. 

Pound*. 

10,000 

20,000 

40,000 

60,000 

80,000 

100,000 

140,000 

180.000 

200,000 

240,000 

280,000 

300.000 

340,000 

880,000 

400,000 

440,000 

500!000 

580;000 
600,000 
040,000 
680,000 
700,000 
720,000 
740,000 
760,000 
760,000 
800.000 
Do.... 

Poumdt. 

InOi. 
0. 

.0013 
.0054 
.0094 
•     .0136 
.0182 
.0278 
.OBTT 
.0423 
.0523 
.0626 
.0678 
.0784 
.0891 
.0948 
.1061 
.1180 
.1246 
.1373 
.1513 

Inch. 

a 

Indt. 
0. 
0. 
0. 
0. 

a 

.02 
.02 
.02 
.02 
.08 
.04 
.04 
.04 
.04 
.04 
.05 
.05 
.05 
.06 
.07 
.07 
.06 
.07 
.07 
.08 
.08 
.09 
.10 
.11 
.13 
.13 
.14 
.14 
.14 

Inehm. 

0. 

0. 

0. 

0. 

0. 
.02 
.02 
.02 
.02 
.03 
.08 
.03 
.08 
>       .03 
.03 
.08 

..03 
.03 
.08 
.06 
.06 
.06 
.06 
.06 
.07 
.07 
.08 
.08 
.08 
.09 
.10 
.10 
.10 
.10 

Initial  lottd. 

Defleotioii  aeto. 

HorlionUl.    VeiticaL 

.0008 

".02               .00 

.0027 

.02              0 

.0054 

.92              ".OS 

.0090 

.02                .OS 

.0150 

.02                .01 

■  0228 

.03                .03 



26,720 

After  6mlnvt«a. 

Do.... 

After  10  minntca. 

Do.... 

After  16  minntea. 

Do.... 

After  20  niavtea. 

Do.... 

After  26  minntea. 

Test  discontinaed. 


^TVo.  ^oo 
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H  E(  45  90  2 


"^ 


iiee 


JYb.  ^ol 


H  Ex  4«  50  2 


TESTS   OF   IBON|    STEEL,    AND   OTHER   MATERIALS. 

OMt  iron. 

No.  200L 

Weight,  1,170  ponnds. 

StictioDal  area  at  base,  26.33  sqaare  inohes. 

Gauged  length,  100'^ 
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Applied  loads. 

In  ganged  length. 

Deflectione  st  middle. 

Bamarka. 

TotaL 

Per 
aqa»re 
inch. 

Compree- 
don. 

Set. 

Horisontal. 

Vertical. 

Poimdf. 

10.000 
20.000 
40.000 
60,000 
80.000 
100.000 
140,000 
180.000 
200,000 
240.000 
280,000 
300.000 
340.000 
380.000 
400.000 
440,600 
480.000 
500,000 
540.000 
580,000 
600,000 
620,000 
640,000 
660.000 
680,000 
700.000 
720,000 
740,000 
760,000 
780.000 
790,000 
800.000 
....Do.... 
....Do.... 

P^ndt. 

Inch. 

0. 

.0022 
.0077 
.01:^0 
.0100 
.0218 
.0372 
.0500 
.0565 
.0697 
.0830 
.0898 
.1036 
.1180 
.1247 
.1301 
.1647 
.1628 
.1794 
.1972 
•  2072 

Inch, 
0. 

Inch, 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
+  .02 

+  -S? 

.03 
.03 
.04 
.04 
.06 
.06 
.07 
.    .07 
.08 
.06 
.09 
.10 
.10 
.12 
.12 
.14 
.15 
.16 
.17 
.18 
.18 
.19 
.19 
.19 
.19 

IneK 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

-  .02 

-  .02 

-  .02 

-  .03 

-  .03 

-  .03 

-  .04 

-  .04 

-  .05 

-  .05 

-  .06 

-  .07 

-  .08 

-  .09 

-  .10 

-  .10 
-.U 

-  .11 

-  .12 

-  .14 

-  .16 

-  .18 

-  .22 

-  .23 

-  .24 

-  .28 

-  .28 

-  .29 

-  .30 

-  .31 

-  .31 

-  .31 

Initial  load. 

Horixontal.       Vertical. 
0                      0 

0                      0 

0                      0 

0                      0 

0                     0 

+".02              -".08 

Aflter  2niinnte8. 
After   6  minutea. 
After  10  minntes. 
After  16  minntea. 
After  20  minutes. 
After  25  luinntes. 
After  30  minutes. 

.0018 



.0048 

.0083 

.0130 

.0200 

.0320 

• 

30,880 

...Do.... 

....Do.... 
....Do.. 

L...DO.... 

1....DO.... 
10,000 

'iiii" 

Test  disGontinaed. 


732  TESTS  OP  IHON,  STEEL,  AND   OTHER  MATBRIAIA 

(kutinm, 

No.2003. 

Weighty  969  pmuds.' 

Sectional  area  at  base,  21.75  sqaare  inches. 

Ganged  length,  100"'. 

Core  eccentric  at  end  B  ".95. 


Ing»affedl«DK(ta. 

DellMfeloiis  At  middle 

1 

( 

ToUL 

PeraqiiAre 
incb. 

Compns- 

Set 

HoriaoliUL 

YerticsL 

Pwndt. 

10.000 

20.000 

40,000 

80,000 

80.000 

100,000 

120.000 

140,000 

180.008 

188.000 

200.000 

228,000 

248.000 

280.000 

280.080 

800.000 

820,000 

880,000 
380,000 
400,000 
420.000 
440,000 
480.000 
480,000 

Povndt. 

Intk, 

0. 

.0034 
.0113 
.8108 
.0282 
.0373 
.0188 
.0586 
.0888 
.0770 
.0880 
.0085 
.1000 
.  1213 
.1337 
.1487 
.1505 
.1733 
.1877 
.2034 
.2215 

Inch. 
8. 

JnekM. 
0. 
Ol 
0. 
0. 
0. 
8l 
0. 
0. 
0. 
0. 
0. 

—  .81 

—  .02 
-.02 

—  .M 

—  .    I 

—  4 

—  .46 

—  .11 

—  .04 

—  .07 
.       —  .09 

_    1' 

—  .14 

—  .18 

—  .26 

—  .31 

—  .38 

—  .48 

—  .85 

—  .87 

—  .73 

—  .75 

—  .80 

—  .84 

—  .88 

—  .80 

—  .88 

—  .86 

—  .87 

—  .98 
—1.00 
-1.03 
—LOO 
—Lll 
-1.14 
-1.18 
—1.21 
—1.25 
-1.30 
—1.33 
— L37 
—1.43 
—1.52 
—1.03 

InelL 
0. 
0. 

OL 

8. 
8L 
8. 
0. 
0. 
0. 

a 

8L 
0. 
8l 

t 

8l 
OL 

—  .01 

—  .82 

—  .02 

—  .03 
-/.03 

—  .04 

—  .i>8 
-.87 

—  .10 

—  .13 

—  .18 

—  .20 

—  .26 

—  .27 

—  .28 

—  .30 

—  .30 

—  .30 

—  .31 

—  .34 

—  .34 

—  .35 

—  .36 

—  .38 

—  .37 

—  .37 

—  .38 

—  .40 

—  .40 

—  .41 
—•.42 
-.43 

—  .45 

—  .48 

—  .48 

—  .48 

—  .50 

—  .33 

tnittftlfaad. 

DrSeetiamMta. 

.0032 

0                   • 

.0112 

t                     0 



.0258 

t                       0 

.0540 

—^.82           -'.W 

500,000 



510,000 

880.000 
580,000 
548.008 
641,500 

640,000 

.•• 

544,000 

644,400 

646,500 
548.400 

5481800 

548,000 
560,000 
660.500 
560,800 
560,840 
651,000 
552.000 
563.000 
564.000 
£58,800 
563.800 
563,000 
562,000 
10.000 

'*■■* 

26,470 

UhlMatoatTCBiffiL 

.2870 

Failed  by  triple  flexure.  The  post  was  concave  {'*  at  the  middle  be 
fore  testing;  &ilnre  occarred  by  increasing  this  concavity  which  vat 
in  tiie  casting. 


«y%.  ZooZ^ 


^4XO^ 


^ 
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Core^ 
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TESTS   OF  IRON,   STEEL,    AND   OTHER  MATERIALa 
Oast  iron. 

No.  2003. 

Weight,  779  poands.        * 

Sectional  area  at  base,  17.28  sqaare  inches. 

Ganged  length,  100"'. 

Gore  eocentric  at  end  B  'MO.    . 
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AppUed  londa. 

In  ganged  length. 

Kemarka. 

TotaL 

PeraofUffe 
tnob. 

Compres- 
■ion. 

Set 

HorisontaL 

Vertical 

PfnMdg. 
10,000 
20.000 
40,000 
60,000 
80  000 

100,000 

Povndf. 

Ineh. 

0. 

.0064 
.0113 
.0190 
.0280 
.0368 
.0400 
.0656 
.0651 
.0748 
..0848 
.0048 
.1050 
.1157 
.1266 
.1887 
.1408 
.1615 
.1738 
.1865 
.1908 

Inch. 
0. 

Iwshet. 
0. 
0. 
0. 

a 

0. 

—  .01 

—  .02 

—  .02 

—  .08 

—  .04 

—  .04 

—  .04 

—  .04 

—  .05 
-.05 

—  .06 

—  .10 

—  .11 
-.14 

—  .17 
-.21 

—  .25 

—  .33 

—  .48 

—  .55 

—  .68 
-.60 

—  .62 

—  .63 

—  .68 

—  .66 
-.60 

—  .72 

—  .74 

—  .79 

—  .88 

—  .95 
—1.00 
—1.04 
—1.09 
-.1.13 
—1.14 
—1.18 
-L20 

loreaioQ. 

-1.21 
—1.25 
-1.32 
-1.40 
—1.52 

—  .98 

Inches. 
0. 
0. 
0. 
0. 
0. 
+  .02 

^■z 

.08 
.04 
.04 
.05 
.       .06 
+  .07 
.07 
.06 
.08 
.10 
.12 
.14 
.17 
.20 
.27 
.40 
.45 
.47 
.50 
.51 
.62 
.58 
.55 
.57 
.61 
.62 
.64 
.73 
.78 
.82 
.86 

.98 
1.00 
1.01 

1.01 
L04 
1.10 
L16 
1.28 
.78 

Initial  load. 

Deflection  sets. 
HorisontaL    Vertical. 
0                   0 

0                   0 

—".02                0 

-  .07           +".06 

After  6  mlnntes. 

After  6  mlnntes. 

After  5  minntee. 

AfterSminntes. 
After  10  minntea. 

After5minntae. 
After  10  minntea. 
After  16  minntea. 
After  20  minntea. 

.0025 

120.000 

140,000 

160,000 

^% 

."ooio" 

SSiSS 

260^000 

280,000 

300.000 

.0201 

320,000 

340^000 

800,000 

880!  666 

400,000 

.0405 

420,000 

440.000 

460,000 
40LOOO 

462,000 

483,000 

4041660 

405.000 

4M;000 

467,000 

4681000 

400,000 

470, 000 

470.100 

470.200 

27,210 

470,000 

400,500 

468^000 

4«O,50O 

Loadi] 

10,000 

Polled  by  triple  flexure. 


734 


TESTS  OF  mON,   STEEL,   AND  OTHEB  VATEBIALS. 
Oatt  iron. 
Ko.2004. 


I 


Weighty  600  pounds. 
Seottonal  area  at  base,  13.22  square  inches. 
Ganged  length,  100"^ 

The  core  is  eooentric ;  the  thickness  of  metal  at  end  B  varies  froo 
".78  to  1".06. 


IngMiged  length. 

IMtoetUmt  at  middle. 

ToUL 

Personare 

•ton. 

Set. 

HerlMiitaL 

TerttodL 

Bemerfcft. 

P^IHUlff. 

6^000 

KL  000 

16;  000 

97.000 

XbOOO 

80,000 

40,000 

50LO0O 

80,000 

70,000 

80.000 

90,000 

100,000 

110,008 

120LO0O 

180^000 

140,000 

150,000 

180,000 

1^000 

180.000 

190,000 

200,000 

220,000 

240,000 

280,000 

280,000 

285,000 

290,000 

206.000 

305|000 
310,000 
815.000 
320,000 
325.000 
5,000 
100,000 

6,000 
825,  UOO 
330.000 
831.000 
831,600 
331.700 
331,780 
831,700 
331.800 
331,500 
331,400 
831.800 

5^000 

P&mmdt. 

OL 

.0024 
.0051 
.0079 
.OUO 
.0140 
.0200 
.0281 
.0330 
.0894 
.0481 

:l^ 

.0071 
.0748 
.0819 
.0898 
.0071 
.1050 
.1120 
.1211 
.1300 
.1890 

Ineh. 
0. 

Imk. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 

0. 

-.08 
—.03 
— *05 
—.07 
—.08 
—.10 
—.11 
—.13 
—.15 
—.18 
—.10 

ISMftM. 

a 

0. 
OL 

•  t 

0. 

a 

0. 
0. 

a 

0. 
Ol 
Ol 
0. 
0. 
0. 
OL 
0. 
0. 
0. 
0. 
0. 
0. 
OL 
0. 

a 

-.05 
-.08 
-.10 
-.12 
—.15 
—.18 
-.23 
-.29 
—.35 
-.40 
-.20 

Initial  load. 

mm           m 

.0042 

.0091 

.0170 

Bested  aader  thii    * 



—.10 
—.22 
—.28 
-.30 
-.32 
—.83 
-.38 
-.41 
—.43 
-^42 
-.43 
—.44 
-.28 

—.20 
—.48 
-.84 

—.79 
-^86 
—.90 
—.98 
-.95 
->97 
LOO 
^68 

15  boon. 

;*.r.".l""II :::::::::::: 

* 

:;::;;::::::::::::::" 



85.100 

Failed  by  deflecting. 


JYb.   ^/oo^ 


■^a/X/  X  /^      ^ 


"i 


<s 


^ 


\^<S7 


fSS 


ymi  ^ 
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CAST-IRON  COMPRESSION  TESTS. 


MATERIAL  FURNISHED  BT  Db.  E.  D.  LEAVITT,  Jr.,  CAMfiRIDOE,  MASS. 


785 


Form  of  specimens. 


9:      f       —^ 


No.  4690. 

Diameter,  2".002. 

Sectional  area,  3.148  square  inches. 

Gauged  length,  6'^ 


Applied  loads. 


Total 


Paundt. 

3,148 

6.206 

0,444 

12.503 

15,740 

18.888 

22.036 

25.184 

28,332 

31.480 

34,628 

37,776 

40.024 

44,072 

47.220 

50.368 

53,516 

56,664 

50,812 

62.060 

66,108 

69.250 

rj,  404 

75.  552 

78,700 

81,848 

84.096 

88,144 

01.202 

94,440 

07.688 

100.738 

10R.884 

107,032 

110. 180 

113.328 

116, 476 

110.624 

122,772 

12s,  920 

120,068 


Per  square 
inch. 


PoundM. 

1,000 

2,000 

3,000 

4.000 

5,000 

6.000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13.000 

14.000 

15,000 

16.000 

17.00(» 

IB.UOO 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

28,000 

20,000 

30.000 

31,000 

32,000 

83.000 

34.000 

85,000 

36,000 

37,000 

88,000 

30,000 

40,000 

41,000 


In  gauged  length. 


Coniprc 
sion. 


Inch. 

0. 

.0003 
.0009 
.0015 
.0021 
.0028 
.0033 
.0041 
.0047 
.0053 
.0061 
.0068 
.0075 
.0082 
.0090 
.0009 
.0105 
.0113 
.0122 
.  0131 
.0141 
.0150 
.0161 
.0172 
.0185 
.0197 
.0210 
.0225 
.0240 
.0280 
.0275 
.0205 
.0313 
.0336 
.0363 
.0390 
.0415 
.0445 
.0479 
.0510 
.0550 


Set 


Jneh. 
0. 


.0002 


.0018 


.0032 


.0059 


.0107 


.0190 


.0310 


Remarks. 


Initialload. 


E  =  11,700,000. 


H.  Ex.  45- 


737 


738  TE8T8   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

Ko.  4690— Oontinued. 


Applied  loada. 

In  KMigod  length. 

BanarkM, 

TotaL 

Persquaro 

Compres- 
sion. 

Sot. 

Foundt. 
182,216 
135,364 
188,512 
141,660 
144,808 
147.956 
151,104 
154,252 
157,400 
160,548 
163.696 
166,844 
169,992 
173,140 
182,584 
185,782 
188.880 
192,028 
19u,  176 
198.324 
199,600 

Fovndt. 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
58,000 
50.000 
60,000 
61,000 
62,000 
63,000 
63,410 

InelL 
.0602 
.0640 
.0688 
.0747 
.0800 
.0660 
.0920 
.0988 
.1060 
.1124 
.1813 
.1300 
.1405 
.1487 
.17 
.19 
.20 
.23 
.26 
.32 

Inch. 

Perceptible  deflectioii. 
Middle  deflection,  ".IS. 

""Tosia" 

.0684 

.0810 

.1211 

Load  of  190,000  pounds  on  specimen  when  the  test  was  disoontinned; 
the  middle  deflection  after  removal  from  the  testing  machine  was  "^2 

Cracks  were  opened  on  the  tension  sides  at  the  middle  and  ends  of 
the  stem,  also  the  heads  were  cracked  by  tension  fi-actnres  at  the 
coruers  of  the  inside  ends  next  the  necks,  and  the  compression  sides  of 
the  bends  in  the^stem. 


TE8T8  OF 


IRON,  STEEL,  AND   9THER  MATERIALS. 


739 


No.  4691, 
Diameter,  2^^002. 

Sectional  area,  3.148  square  inches. 
Ganged  length,  6''. 


AppUedloada. 

Id  ganged  loogth. 

BenuffkB. 

ToUL 

Peraquaire 
inch. 

CompreB- 
'Bion. 

Set. 

Potttidt. 

3,148 

6,206 

9,444 

12,592 

15,  740 

18,880 

22,038 

25,184 

38,332 

31,480 

34.628 

37, 776 

40,924 

44,072 

47,220 

60,868 

63.616 

66.064 

801812 

1S06O 

60,108 

09.250 

72;  404 

76,652 

78.700 

81,848 

84.996 

88.144 

91,292 

94,440 

97,588 

100,736 

lOa.884 

107,032 

110. 180 

118.328 

116,476 

119,624 

122,772 

126,920 

129,068 

132,216 

135.364 

138,612 

141.660 

144.808 

147,986 

151,104 

164.252 

157,400 

160,548 

163,696 

166,844 

169.902 

173.140 

194,560 

Pwndt. 
1.000 
2.000 
3.000 
4,000 
6.000 
6.000 
7.000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28.000 
29,000 
30,000 
31,000 
32.000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
51.000 
52,000 
63,000 
54,000 
55.000 
61,800 

incfc. 

0. 
.0003 
.0008 
.0013 
.0019 
.00^6 
.0033 
.0030 
.0046 
.0052 
.0058 
.0066 
.0073 
.0080 
.0087 
.0095 
.0103 
.OUl 
.0120 
.0129 
.0189 
.0150 
.0160 
.0171 
.0184 
.0197 
.0208 
.0226 
.0241 
.0260 
.0278 
.0293 
.0317 
.0330 
.0365 
.0395 
.0427 
.0457 
.0490 
.0542 
.0.177 
.0615 
.0673 
.0723 
.0774 
.0822 
.0877 
.0049 
.1007 
.1096 
.1168 
.1259 
.1360 
.1466 
.1570 

Inch. 
0. 

Initial  load. 

DefleoUoD  at  middle,  ".02. 
Ultimate  strength. 

.0001 

.0007 

.0016 

.0031 

.0050 

.0110 

.0193 

.0343 

.0552 

.0848 

.1286 

The  deflection  continued  under  reduced  loads. 

The  first  tension  fracture  appeared  in  one  head  next  the  neck,  and  on 
the  compression  sides  of  the  bend  on  the  ends  of  the  stem. 

Continuing  the  deflection,  the  load  on  the  sjiecimen  fell  to  181,000 
IH>nnds  total,  when  fracture  suddenly  occurred,  following  the  lines  indi- 
cated by  the  sketch. 


IVtMCture 
startea. 


'^ ^ 

Fractures, 


740        TESTS   OF  IBON,    STEEL,    AND  OTHER   MATERIALS. 

No.  4693. 
Diameter,  2".002. 

Sectional  area,  3.148  square  inches. 
Grauged  length,  &'. 


Applied  loftdB. 

In  ganged  length. 

(BemariEB. 

Total 

Poraqnare 
inch. 

Compres- 
bIou. 

Set 

Pound: 
3.148 
6.296 
9,444 
12.592 
15,740 
18.880 
22,036 
25,184 
28,332 
31,480 
34,628 
37, 776 
40.924 
44.072 
47,220 
50,368 
53.516 
.56,664 
89, 812 
62.960 
66,108 
69,256 
72,404 
75,552 
78,700 
81,  848 
84,906 
88,144 
91,292 
94,440 
97, 588 
100.  736 
103,  884 
107, 032 
110,180 
113,328 
j  16, 476 
119, 624 
122,  772 
125, 920 
129,068 
132.216 
135, 364 
138,512 
141. 6(10 
144.  808 
147, 956 
1.51,  KM 
154. 252 
1.^7,  400 
160.  .548 
163,606 
166,844 
IfiO,  092 
17:*,  140 
201,  580 

Powidi. 
1,000 
2,000 
3,000 
4,060 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19.000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
SO.iNM 
31,000 
32.000 
33,000 
.34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50, 000 
51,000 
52,000 
53,000 
54.000 
55.000 
64,030 

Inch. 

0. 

.0006 
.0011 
.0016 
.0022 
.0028 
.0034 
.0041 
.0047 
.0052 
.0060 
.0066 
.0073 
.0080 
.0088 
.0096 
.0103 
.0111 
.0120 
.0128 
.0188 
,0148 
.0158 
.0168 
.0182 
.0194 
.0206 
.0220 
.0237 
.0252 
.  0269 
.0283 

.  orsoo 

.0327 
.0353 

.  o.m3 

.0404 
.0436 
.  0465 
.0500 
.0544 
.0583 
.0620 
.0669 
.0724 
.0776 
.0826 
.08S1 
.0037 
.1013 
.1087 
.1147 
.1240 
.  1310 
.1418 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.0004 

.0010 

.0018 

.0032 

.0058 

.0104 

.0180 

.0304 

.0503 

.0767 

.1144 

Middle  deflection  under  the  maximum  load,  "A2. 


TESTS   OP   IRON,  STEEL,  AND  OTHER  MATERIALS. 

No.  4693. 
Diameter,  2".002. 

Sectional  area,  3.148  square  inches. 
Gauged  length,  &'. 


Applied  loads. 


Total. 


3,148 

0»296 

9.444 

12,592 

16. 740 

18.888 

22.036 

2fi.lt4 

28,332 

31.480 

34.628 

37,776 

40.924 

44.072 

47,220 

60.868 

53,516 

66,664 

50,812 

6>A960 

S7.776 

66,108 

68,256 

72,404 

75.532 

78,700 

81,848 

84.996 

88,144 

91.292 

94.440 

97,588 

100,736 

103,884 

107,032 

110. 180 

113.838 

116, 476 

119,624 

122,772 

125,920 

129,068 

132,210 

135.364 

138. 512 

141. 6C0 

144.808 

147,956 

161. 104 

154.252 

157.400 

160.548 

163.696 

166,844 

169,992 

173, 140 

234,200 


Per  soaare 
incii. 


1.000 
2.000 
3.000 
4,000 
5,000 
6.000 
7.000 
8.000 
9,000 
10,000 
11,U00 
12.000 
13.000 
14.000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
12,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20.000 
27.000 
28.000 
1^9,000 
30.000 
31,000 
32.000 
33.000 
34.000 
35,000 
36,000 
37.000 
38,000 
39,000 
40.000 
41,000 
42,000 
48.000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
58,000 
53.000 
54,000 
66,000 
74.400 


In  ganged  length. 


Compres- 
sion. 


IfUh. 

0. 

.0006 
.0010 
.0015 
.0019 
.0024 
.0029 
.0036 
.0040 
.0046 
.OOfiO 
.0057 
.0063 
.0070 
.0076 
.0082 
.0088 
.0095 
.0101 
.0107 


.0116 
.0122 
.0130 
.0137 
.0148 
.0167 
.0109 
.0180. 
.0192 
.0200 
.0222 
.0236 
.0255 
.0272 
.0299 
.0322 
.0339 
.0309 
.0:{96 
.0427 
.0459 
.0497 
.0531 
.0569 
.0614 
.0655 
.0692 
.0742 
.0785 
.0839 
.088) 
.0927 
.0983 
.  U«H 
.1093 
.27 


Set. 


Inch, 
0. 


.0001 


.0006 


.0013 


.0036 


.0070 


.0135 


.0235 


.05S5 


.0805 


Remarks. 


Initial  load. 


Rested  1  honr  under  this  load. 


Ultimate  strength. 


Middle  deflection  under  the  maximum  load,  'MQ. 
Opened  teuHion  cracks  in  heads  next  the  necks.    Ko  other  cracks 
Bight. 


[2  TESTS   OF   lEON,    STEEL,    AND   OTHER   MATERIALS. 

No.  4094. 
Diameter,  2".002. 

Sectional  area,  3.148  square  inches. 
Gauged  length,  6". 


Applied  load«. 


ToUl. 


PoundM. 

3.U8 

6.206 

9,444 

12,  592 

15.  740 

18,880 

•22, 038 

25,184 

28,  332 

31,480 

:i4.  C28 

37,  776 

40,924 

44,  072 

47,220 

50.3C8 

53.  516 

56,664 

••)«,  812 

62,960 

6«.  108 

69,  256 

r2.404 

75,  552 

7«,700 

81,848 

8t,996 

88.144 

91,292 

94,  440 

97,  588 

100,7.16 

103.  H84 

107,032 

110,180 

113.328 

116,476 

1 19,  624 

122,772 

12:>,»20 

129,068 

i:;j,2l6 
1 ;{.-»,  .-{64 
13.S,512 
141,«fiO 
144,808 
147.  i>56 
151,  104 
154,252 
157,  400 
160,  548 
163,  696 
1  GO.  844 
169,  992 
173,  140 
235,  400 


Per  Aqoare 
inch. 


Pounda. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,  000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 

18,  000 

19,  000 
20  (00 
21,000 
22,000 
2:1,000 
24.000 
25, 000 
26, 000 
27,  000 
2k,  000 
29.000 
30,  000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,  000 
37,000 

38,  UOO 

39,  IM»0 

40,  000 
41.000 

42,  000 

43,  000 
44,000 
45,000 
46,000 
47,000 

48,  000 

49,  000 

50,  UOO 

51,  000 

52,  000 

53,  000 

54,  0(»0 
.5.5,  IK)0 
74, 780 


In  j^Qfied  length. 


Compree- 
sion. 


Inch, 

0. 

.0003 
.0008 
.0012 
.0017 
.0022 
.0027 
.  00*32 
.0038 
.0043 
.0049 
.0055 
.0060 
.0067 
.0072 
.0078 
.  0ii85 
.0091 
.0097 
.0103 
.0111 
.0118 
.0126 
.  0134 
.0142 
.0151 
.0161 
.0171 
.0183 
.  0195 
.0208 
.  0220 

.  oris 

.  02.56 
.  0273 
.  0296 
.0320 
.034:1 
.  0371 
.0402 
.0429 
.  046.3 
.  0497 
.OKIO 
.  0572 
.0609 
.  IKJ49 
.0694 
.0736 
.0790 
.  0832 
.0875 
.  0933 
.  0970 
.1040 
.23 


Set 


Inch. 
0. 


.0005 


.0010 


.0032 


.0060 


.0113 


.0758 


Remftrka. 


Initial  loAd. 


ITItiraato  Btrength. 


Middle  deflection  under  the  maximum  load,  'M3. 
Started  a  tension  fracture  near  a  blow  hole  in  one  head. 
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CAST-IBOH  EBOM  WATEBTOWH  AESEHAL  FOUITDBY. 

METAL  FOB  b-IIfCH  AND  l-INCR  SHELL. 

Form  of  specimens. 

IN ^^ 


K" 


TTx 


Speoimens  of  the  same  number  represent  castings  from  the  same 
heat. 


Nam- 
ber 
of 

tMt. 

Numbers. 

I>iameteT. 

Sectional 

Tensile  strength. 

Appearance  of  fracture. 

Total. 

Per  Bonare 
inch. 

1388 
1389 
1380 
1391 
1892 
1398 
1804 

1 
1 

1 
1 

Speolal 
CyUnder 

2 
2 

Inches. 
.664 
.564 
.564 
.664 
.564 
1.129 
1.129 
.664 
.604 
.604 

Sq.In. 
.25 
.25 
.26 
.25 
.25 
1.00 
1.00 
.25 
.25 
.25 

Pounds. 
0,280 
0,400 
0,440 
6,380 
6,360 
21,200 
21.650 
8.076 
7:890 
8,030 

P&unds. 
25,120 
25.600 
25.760 
25.620 
25,440 
21.200 
21,550 
82,280 
31,500 
31,120 

Granular. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Nos.  1388  and  1391  were  from  the  spongy  side  of  the  shelly  bat  were 
uot  themselves  imperfect  in  the  stem. 


Num- 
ber 
of 

teat. 

Nnm- 
bcri*. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Appearance  of  fracture. 

Total. 

Perfiqnare 
inch. 

3 

Inehee. 
.564 
.501 
.564 
.504 
.564 
.664 
.564 
.564 
.504 
.564 
.564 
.564 
.564 
.564 
.564 
.564 
.564 
.664 

8q.  In. 
.25 
.25 
.25 
.26 
.25 
.26 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 

Pounds. 
5,790 
5.730 
6,760 
7,830 
7,920 
7,810 
8,25a 
8,200 
8.080 

7,62U 
8,650 
8,710 
8,480 
8,040 
9,180 
8,890 
9.220 

Pounde. 
23,160 
22, 920 
23,040 
31,320 
31,680 
31.240 
33,000 
32,800 
32.320 
84. 520 
30,480 
34,600 
34,840 
33,920 
34.560 
36,720 
36,560 
36,880 

Granular. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Graunlar,  broke  in  thread. 
Grauular. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

,:::;:;:: 

5  AND  7  INCH  CORED  SHELLS. 

Measurements  of  longitudinal  compression  and  concurrent  diametr  cat 
extension  of  two  sections  each  from  5-inch  and  7-iuch  cored  shell.  Cast 
at  the  Watertown  Arsen^  Foundry. 
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BECAPITULATION  OF  RESULTS, 
Five-inch  shell— Test  No.  1397. 

Mean  tensile  strength  of  5  specimens  from  shell  (^'.564  diameter) 
25,487  pounds  per  sqnare  inch. 

Area  of  base,  19.31  square  inches. 

Area  of  wall  section,  11.5  square  inches. 

With  29,700  pounds  per  square  inch  on  base  of  shell  the  reduction  m 
windage  was  50  per  cent. 

With  32,700  pounds  per  square  inch  on  base  the  windage  was  reduced 
to  0''.0102,  a  reduction  of  71  per  cent 

Ruptured  with  35,400  pounds  per  square  inch  on  base  of  shelL 

Seven-inch  shells-Test  No.  1399. 

Mean  tensile  strength  of  3  specimens  from  shell  ('^5G4  diameter. 
31,986  pounds  per  square  inch. 

Area  of  base,  37.94  square  inches. 

Area  of  wall  section,  11.5  square  inches. 

With  21,000  pounds  per  square  inch  on  base  (corresponding  to  8O0»00»« 
pounds  total  applied  load)  the  windage  was  reduce<i  to  0'^0321,  a  V^^ 
of  36  per  cent. 

With  the  5-inch  shell  the  enlargements  were  greatest  at  the  ctosa 
section  A,  while  with  the  7-inch  t£ey  were  greatest  at  G. 


COMPRESSIOH  WITH  60,000  POUVDS  PER  SQUARE  IVCH  OF  TWO 
PIECES  OF  HIDVALE  STEEL  FOR  CRUSHER  GAUGES. 


No.  1425. 
Small  piece. 


Diameter,  1^'.065 ;  sectional  area,  .89  square  inch. 

Length  before  compression,  1".619 ;  length  after  compressioo,  1.61 'i 

Load  applied,  44,500  pouuds=50,000  i)ounds  per  square  inch. 


No.  1426. 
Large  piece. 


Diameter,  2'^005 ;  sectional  area,  3.16  square  inches. 

Length  before  compression,  2'M05 ;  length  after  compression.  2".11*5. 

Load  applied,  158,000  pounds=350,000  pounds  per  square  inch. 


COMPRESSION 


OF 


ANNEALED  COPPER  CYLINDEES 


FOR  USB  IN 


CRtrSHER  Qj^UaES. 
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DBSCEIFnOH  OF  FIE8T  SERIES. 

In  conformity  with  instraotions,  out  of  a  lot  of  1,500  copper  cylinders, 
1,000  were  subjected  in  the  testing-machine  to  an  initial  compression 
of  18,000  pounds  per  square  inch,  and  400  were  subjected  to  an  initial 
compression  of  28,000  pounds  per  square  inch. 

The  coppers  varied  in  both  lengths  and  diameters  in  not  being 
round ;  the  mean  length  was  about  '^.4990  and  the  mean  diameter  was 
regarded  as  '^2606,  which  gave  a  sectional  area  of  .0493  square  inch. 

The  pressures  per  square  inch  applied  to  the  coppers  were  on  the 
basis  of  this  sectional  area. 

The  length  of  each  copper  was  measured  before  the  application  of 
the  load  of  initial  compression,  and  again  after  the  compression  was 
done. 

The  loads  were  gradually  increased  to  the  required  amount,  which 
was  maintained  with  each  a  period  of  fifteen  seconds.  Under  the  initial 
load  of  18,000  pounds  per  square  inch,  all  coppers  were  rejected  which 
compresseHd  more  than  '^0175  pr  less  than  ''.0140 ;  thirty-nine  being 
rejected  of  which  the  maximum  and  minimum  limits  of  compression 
were  ".0185  and  ".0129,  respectively. 

Under  the  initial  load  of  28.000  pounds  per  square  inch,  all  coppers 
were  rejected  which  compressed  more  than  ".0390  or  less  than  ".0345; 
thirty-nine  of  this  class  were  rejected,  of  which  the  maximum  and  min- 
imum limits  were  ".0425  and  ".0305,  respectively. 

Therefore  it  will  be  seen  that  coppers  were  accepted  in  the  18,000 
pounds  per  square  inch  class  which  gave  the  maximum  difference  in 
compression  of  '^0035,  which  amount  corre8X)onds  to  a  pressure  of 
2,200  i>ounds  per  square  inch  at  this  place  as  shown  by  Table  1,  column 
of  corrected  sets;  while  the  rejected  coppers  of  the  same  class  gave 
the  maximum  difference  of  ".0056,  which  is  found  upon  reference  to  the 
same  table  corresponds  to  a  pressure  of  nearly  3,400  pounds  per  square 
inch,  f.  e.j  the  difference  between  the  compression  of  the  coppers  as 
shown  by  Table  1  between  the  loads  of  18,000  and  21,400  pounds  per 
square  inch. 

Likewise  coppers  of  the  28,000  pounds  per  square  inch  class  were 
accepted  which  gave  the  maximum  difference  in  compression  of  ".0045, 
which  amount  corresponds  to  a  pressure  of  2,000  pounds  per  square 
inch  at  this  place  in  the  table ;  while  the  rejected  coppers  exhibited 
the  maximum  difference  of  ".0120,  corresponding  to  a  pressure  of  5,200 
pounds  per  square  inch,  t.  e.,  the  difference  found  between  the  loads  of 
28,000  and  33,000  pounds  per  square  inch. 

These  figures  are  thought  to  indicate  the  extremes  of  the  errors 
likely  to  arise  in  estimating  the  pressures  from  the  compression  of  the 
coppers  80  far  as  may  be  due  to  the  inequality  of  the  copper  in  its 
annealed  condition  and  at  its  first  loading. 

In  the  table  which  next  follows  are  given  the  number  of  pieces  of 
the  accepted  coppers  which  were  compressed,  the  amounts  set  opposite 
those  numbers. 
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TABLE  SHOWING  THE  NUMBER  OF  CTLINDEBS  THAT  WERt  COJI- 
PRES8ED  THE  SAME  AMOUNT  UNDER  INITIAL  LOADS  OF  la,0.pj 
POUNDS  AND  28,000  POUNDS  PER  SQUARE  INCH. 


Isftiail  load  18.000  poimdB  per  square  inch. 

Initial  load  28,000  poonda  per  aqnan  iack. 

Namber. 

Compree- 
Bion. 

Number. 

Compree- 
8ion. 

Namber. 

Compree- 
aion. 

Namber. 

1 
Compr»- 
aion.      1 

Inch. 

Inch, 

Ineh. 

Inek.      1 

5 

.0140 

40 

.0164 

5 

.0345 

0 

.036H 

2 

.0141 

42 

.0165 

10 

.0346 

13 

.Q3«» 

1 

.0143 

33 

.0166 

8 

.0^7 

18 

.0371 

8 

.0144 

34 

.0167 

5 

.0348 

7 

.0371    1 

11 

.0145 

20 

.0168 

4 

.0349 

11 

.OST* 

8 

.0146 

24 

.0169 

8 

.0350 

12 

.«73 

15 

.0147 

30 

.0170 

10 

.0351 

7 

.0374    , 

16 

.0148 

13 

.0171 

7 

.0352 

10 

.0J75 

10 

.0140 

8 

.0172 

8 

.0353 

4 

.0376 

26 

.0150 

5 

.0173 

18 

.0354 

6 

.0377    ' 

28 

.0151 

3 

.0174 

12 

.0355 

S 

.037i<    . 

67 

.0152 

5 

.0175 

11 

.0356 

8 

.0379 

46 
37 
67 
53 
56 
57 
66 
44 
44 
40 
39 

.0153 
.0154 
.  0155 
.  01.56 
.0157 
.0158 
.0159 
.0160 
.0161 
.0162 
.0163 

10 

ao 

16 
16 
13 
15 
18 
23 
13 
18 
7 

.0357 
.0358 
.0359 
.0360 
.0361 
.0362 
.0363 
.0364 
.0365 
.0366 
.0367 

1 
3 
I 
3 
5 
1 
1 
1 
5 
3 
1 

.(^3f4 

.0381    ' 

.03*C 

.0383 

' 

.em 

0385 

.0S86 

.03«!7 

.038e 

.C3H9 

.0391* 

Table  1  contains  the  record  of  10  coppers  which  were  used  to  estal> 
]]8h  the  mean  compression  of  the  cylinders  between  the  initial  loiid  of 
100  pounds  and  18,000  pounds  per  square  inch,  and  irom  theuce  for 
each  increment  of  200  pounds  per  square  inch  up  to ,60,000  pounds  ikt 
square  inch. 

The  figures  in  this  table,  columns  1  to  10,  inclusive,  and  the  mean 
compression,  give  the  amount  of  the  compression  when  the  coppers  were 
under  stress,  while  in  the  columns  of  corrected  sets  are  given  the 
sets  which  would  be  found  when  the  loads  were  released,  assuming' 
a  modulus  of  elasticity  for  the  copper  of  17,000,000  )K>unds,  which  gave 
a  correction  of  ''.0018  at  60,000  i)ounds  per  square  inch  8tx«68,pro 
rata  for  lower  loads. 

Two  additional  columns  of  sets  are  deduced  from  the  column  of  toul 
sets  for  the  purpose  of  showing  the  sets  for  the  higher  loads  startiD*: 
from  18,000  pounds  per  square  inch,  and  from  28,000  pounds  per  square 
inch  as  the  initial  points. 

The  relative  compressibility  of  the  individual  coppers  did  not  am 
tiuue  strictly  the  same  throughout  the  tests,  but 'with  a  tendenev 
towards  divergence  as  the  higher  loads  were  reached.  Still,  the  difler 
ences  in  the  curves  were  not  very  striking,  and  those  coppers  which 
were  hardest  under  18,000  pounds  held  very  nearly  the  same  positions 
at  60,000  pounds  per  square  inch  compression. 

Included  in  Table  2  are  the  results  wkh  coppers  subjected  to  com- 
pression by  several  methods. 

Copper  No.  11  was  removed  from  the  testing-machine  and  its  length 
and  diameter  at  the  middle  measured  affceor  each  increment  of  load. 
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The  maximum  diameter,  after  beiug  compressed  by  loads  exceediog 
the  elastic  limit,  at  first  is  not  at  the  middle  of  the  length  of  the  speci- 
men, bnt  nearer  each  end,  the  metal  assuming  the  shape  here  shown, 
Gthe  diameter  at  the  middle  being  ^^0001  to  '^0002  smaller  than 
the  maximum. 

Steel  cylinders  are  observed  to  behave  in  a  similar  manner ;  cylinders 
2"  long  by  '^798  diameter  have  shown  a  difference  from  ''.0010  to  ".0020 
in  diameters.  These  observations  relate  to  the  early  part  of  the  per- 
manent compression  of  the  metal ;  afterward,  when  lateral  flow  con- 
tinues without  increase  of  pressure  per  square  inch  of  actual  sectional 
area,  the  middle  diameter  becomes  the  maximum  diameter. 

The  test  of  copper  No.  11  required  nine  hours'  time.  Its  curve  of 
compressibility  resembles  that  ot  the  mean  curve  for  specimens  1  to  10, 
inclusive,  yet  with  an  increasing  difference  between  them  as  the  loads 
advance.  This  is  shown  by  the  following  table  compiled  from  the  de- 
tails of  the  test» : 


Applied 
loads 

Corrected 

total  perroa- 

Dnnt  Bet, 

Table  1. 

Permanent 

set  of  copper 

No.  11. 

Differenoo. 

PmmdM. 

Ineh, 

Inek. 

Inch, 

18,000 

.0162 

.0157 

-.0006 

22,000 

.0231 

.0249 

+.0000 

27,400 

.0345 

.0369 

.0024 

32.800 

.0467 

.0504 

.0037 

38,200 

.0595 

.0666 

.0071 

43,600 

.0730 

.0806 

.0076 

49,000 

.0868 

.0975 

.0107 

54.400 

.lOU 

.1163 

.0149 

•0.000 

.1165 

.1338 

.0173 

Inasmuch  as  the  permanent  set  of  !No.  11  was  below  the  mean  set  at 
18,000  pounds  per  square  inch,  it  would  be  expected  to  so  remain,  or 
nearly  so,  throughout  the  tost,  and  the  fact  that  it  did  not  is  attributed 
to  its  peculiar  treatment,  in  which  the  length  of  time  and  the  release 
and  re  application  of  stresses  are  the  characteristic  features,  and  per- 
haps the  latter  is  the  most  important  one. 

The  close  approximation  of  the  adjustment  of  the  compression  plat- 
forms of  the  testing  machine  to  absolute  parallelism  makes  it  improba- 
ble that  the  intensity  of  the  stress  was  much  greater  than  supposed, 
(iue  to  eccentricity  of  loading,  thereby  accounting  for  the  permanent 
sets  being  higher  "than  the  mean  curve  shows. 

The  difference  in  the  two  sets  at  60,000  pounds  per  square  inch  is 
".0173,  which  corresponds  to  a  difference  of  pressure  of  5,200  pounds 
per  square  inch,  as  indicated  by  the  compression  of  copper  No.  11. 

The  manner  in  which  coppers  Nos.  1  to  10  were  treated,  not  being 
removed  from  the  machine  between  the  commencement  and  finish  of 
the  test  of  each,  and  the  shorter  period  of  time  they  were  exposed  to  the 
stresses,  favor  the  ado[>tion  of  the  curve  they  displayed  as  more  closely 
representing  the  use  of  the  coppers  in  crusher  gauges  than  the  test  of 
:No.  11. 

The  compression  of  coppers  Nos.  12  to  17,  inclusive,  were  measured 
at  less  frequent  increments  of  load,  less  total  time  being  consumed  in 
their  tests,  as  each  individual  load  was  allowed  to  act  the  usual  length 
of  time,  15  seconds,  then  proceeding  to  the  next  higher  load. 

The  curves  of  these  cylinders  agree  fairly  well  with  the  mean  curve, 
thus  showing  the  influence  of  time  within  the  limits  of  these  tests  was 
not  of  great  importance ;  that  time  does  have  an  influence  in  some  cases 
i^ill,  however,  be  shown  later  on. 
H.  Ex.  45 48 
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the  metal  on  the  convex  side  of  the  bend^  side  B,  in  saocessive  depths 
of  ^"  each,  the  extremities  of  the  bars  on  the  same  side  of  the  shaft 
approached  each  other  as  follows : 

When  the  depth  of  cnt  was  -^"j  distance  between  ends  of  ban  di- 
minished ^^0005 :  when  the  cat  was  ^'  deep,  the  distance  was  diaiiii- 
ished  ^'.0037,  and  with  a  cnt  -f^  deep  the  distance  diminished  the  total, 
''.0060.  Here  were  internal  strains  of  measurable  extent^  and  appear 
to  have  been  compression  strains,  left  on  'the  tension  side  of  tibe  l^. 
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Safficient  data  do  not  appear  to  be  contained  in  tbe^e  tests  to  explain 
this  behavior.  The  shapes  of  the  hammered  coppers  were  similar  to  the 
gradually  compressed  ones. 

The  suggestion  presents  itself  that  whereas  under  the  static  pressure 
of  the  testing  machine  the  .friction  of  flow  or  viscosity  of  the  metal  is 
gradually  overcome,  and  more  nearly  the  entire  effect  of  the  pressure 
is  employed  in  overcoming  the  resistance  to  flow  independent  of  the 
friction  of,  flow,  if  the  two  elements  may  be  considered  separately, 
under  the  dynamic  effect  of  the  hammer  blows  the  viscosity  of  the 
metal  is  an  appreciable  part  of  the  resistance  to  movement,  and  thereby 
absorbs  a  i)art  of  the  effect  of  the  blow,  the  resistance  to  flow  absorb- 
ing the  remainder,  and  that  the  real  magnitude  of  the  hammer  blows 
were  greater  than  indicated  by  the  compression  of  the  coppers. 

If  this  is  explanatory  it  must  follow  that  a  definite  amount  of  dis- 
placement of  the  metal  is  not  essential  in  order  to  reach  a  certain  ele- 
vated state  of  resistance,  upon  which  point  we  are  without  fbrther  evi- 
dence. 

experiments  have  been  made  in  which  drawn-copper  bars  were  sub- 
jected in  a  cylinder  containing  water  to  cubic  compression  of  90,000 
pounds  per  square  inch ;  the  bars  so  compressed  gave  substantially  the 
isame  results  when  afterwards  tested  by  tension  and  compression,  as 
did  uncompressed  specimens  of  the  same  metal. 

These  experiments  do  not  necessarily  increase  the  confusion,  because 
in  the  cubic  compression  tests  there  was  only  elastic-displacement  when 
under  pressure,  which  may  be  unlike  the  effect  of  a  pressure  causing 
sudden  displacement,  and  is  therefore  not  an  analagous  case. 

Until  further  investigation  the  effect  of  sudden  displacement  must 
remain  in  a  measure  unknown.  Obviously  such  data  relating  to  both 
tensile  and  compressive  stresses,  and  the  effects  upon  other  metals  as 
well  as  upon  copper,  are  very  important. 

When,  on  the  other  hand,  slow  and  gradual  displacement  is  caused, 
the  full  effect  of  the  stress  is  reached  only  after  the  lapse  of  some  time, 
and,  generally  speaking,  the  higher  the  stress  the  more  prominent  be- 
comes this  feature,  it  also  seems  to  be  influenced  by  the  ductility  of 
the  metal ;  but  if  sufficient  time  is  allowed  in  the  test  for  the  metal  to 
exhaust  its  full  elongation  or  compression,  it  usually  detracts  from  the 
effects  of  the  next  higher  stress,  and  when  the  time  of  sustaining  the 
load  has  been  sufficiently  prolonged,  in  the  case  of  wrought  iron,  the 
result  is  the  well-known  elevation  of  the  elastic  limit,  which  sometimes 
reaches  several  thousand  pounds  per  square  inch. 

During  the  compression  of '•.opper  No.  1  there  was  an  interval  of  rest 
of  3  minutes  under  22,800  pounds  per  square  inch,  and  the  table  shows 
this  caused  more  than  the  normal  difference  in  reading  between  that 
and  the  following  load. 

A  copper  was  loaded  with  28,000  pounds  per  square  inch  compression 
with  the  following  results : 


Total  comprea- 
aioD. 

Time    load    was 
sastainoil. 

Inch. 
.0365 
.0370 
.0372 
.0373 
-0374 

1  second. 
1  niinat<e. 
4  minntes. 
9  minutes. 
49  minutes. 
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Another  copper  was  loaded  with  60,000  poands  per  square  ineh  com- 
pression with  the  following  results : 


ToUl  ooDipres- 
flion. 

Time    load    wm 
sQBtained. 

Inch. 
.U49 
.1163 
.1173 
.1182 

2  Beconda. 
Iminate. 
4  minntos. 
9iniiiQtea. 

From  all  of  which  it  appears  that  the  curve  repreaentlDg  the  effect 
of  stresses  between  the  elastic  limit  and  ultimate  strength  of  tibe  metal 
may  be  more  or  less  modified  by  mechanical  treatment,  in  the  mogtsim- 
pie  case  where  the  forces  all  act  without  reversal  in  one  direction. 
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Description  of  the  second  aeries  of  initial  compression  of  annealed  copper 
cylinders  for  crusher  gauges. 

Nine  hundred  coppers  were  recompressed  with  a  load  corresponding 
to  a  pressure  of  18,000  pounds  i)er  square  inch  on  the  head  of  the  crusher 
gauge  of  one-tenth  of  a  square  inch  sectional  area.  One  hundred  hew 
coppers  were  compressed  with  the  same  load. 

Tiiree  hundred  were  recompressed  with  a  load  corresponding  to  a 
pressore  of  28^000  pounds  per  square  inch  on  a  cnisher  gauge;  also, 
one  hundred  new  coppers  were  compressed  with  the  same  load. 

The  first  compression  of  the  lots  of  900  and  300  had,  been  done  with 
loads  of  18,000  and  28,000  pounds  per  square  inch,  respectively,  referred 
to  the  anginal  sectional  area  of  the  coppers. 

In  addition  to  the  initial  compression  of  the  coppers  intended  for  use 
iu  crusher  gauges,  ten  other  coppers  were  compressed,  according  to 
instructions,  with  loads  between  18,000  and  60,000  pounds  per  square 
inch,  also  referred  to  the  area  of  the  crusher  gauges,  increasing  the 
loads  with  increments  of  200  pounds  per  square  inch.  Each  load  was 
allowed  to  act  on  the  copper  a  period  of  15  seconds,  the  same  as  in  the 
previous  series  of  loadings. 

In  the  tabulated  details  of  these  ten  coppers  (Table  No.  3)  are  columns 
showing,  (1)  the  applied  loads  in  total  pounds;  (2)  pounds  per  square 
inch  referred  to  the  crusher  gauge;  and  (3)  pounds  per  square  inch 
referred  to  the  original  sectional  areas  of  the  coppers. 

The  third  column  might  with  propriety  have  been  omitted,  were  it 
not  for  the  fact  that  the  first  compression  of  the  coppers  had  been  made 
on  that  basis^  and  the  present  table  therefore  continues  in  conformity 
with  the  previous  one,  although  the  actual  pressures  per  square  inch 
on  the  coppers  as  they  existed  at  the  time  of  receiving  the  loads  were 
necessarily  much  lower  than  indicated  by  column  3. 

Thus,  under  the  total  load  of  6,000  pounds  the  mean  sectional  areas 
of  the  coppers  measured  on  the  middle  diameters  of  their  lengths  had 
increased  to  .1064  square  inch,  which  gives  an  actual  compression  stress 
on  the  metal  of  56,400  pounds  per  square  inch. 

The  proper  correction  to  be  applied  to  the  column  of  mean  compres- 
sion under  stress  to  reduce  to  the  corrected  total  sets,  was  made  the 
subject  of  direct  experiment  for  this  series  of  tests,  inasmuch  as  there 
was  so  great  a  diminution  in  length  and  increase  in  diameter  of  the 
coppers  within  the  prescribed  limit  of  60,000  pounds  per  square  inch. 

This  experiment  showed  the  correction  made  in  the  earlier  series  of 
tests  to  have  been  substantially  correct-^strictly  so  for  the  higher  loads 
of  the  first  series. 

In  the  present  case  it  was  found  that  for  all  loads  above  3,500  total 
pounds  pressure,  the  restoration  in  length  remained  constant  at  ^^0020, 
and  this  figure  was  used  in  making  the  correction  upwards  from  that 
load. 

Table  No.  4  contains  results  with  loads  below  and  above  those  re- 
corded in  Table  No,  3. 

The  following  tables  show  the  number  of  coppers  which  were  perma- 
nently compressed  the  same  amount : 
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INITIAL  LOAD  18,000  POUNDS  PER  SQUARE  INCH  ON  CRUSHER  GA€GL 

BECOKPBESSED  COPP£BS. 


2f  amber. 

Compres- 
sion. 

— 1 

Number. 

Compres- 
aioD. 

Number. 

t  Comprea- 
aion. 

Inch. 

IncA. 

Inch. 

.0332 

23 

.0396 

27 

.0420 

.0336 

20 

.0397 

20 

.0421 

.0339 

21 

.0398 

19 

.0422 

.0344 

32 

.0399 

7 

.0433 

.0340 

-      33 

.0400 

3 

.0424 

.0367 

24 

.0401 

12 

.0425 

.0373 

30 

.0402 

.0426 

.0376 

28 

.0403 

11 

.0427 

.0380 

32 

.0404 

.0428 

.0381 

33 

.0405 

.0429 

.0382 

31 

.0406 

.0430 

.0383 

26 

.<M07 

.0431 

.0384 

28 

.0408 

8 

.0438 

.0385 

22 

.0409 

.0433 

.0386 

35 

.0410 

.0434 

.0387 

34 

.0411 

.0485 

.0388 

28 

.0412 

.0436 

.0880 

17 

.0413 

.0438 

10 

.0390 

19 

.0414 

.0439 

U 

.0301 

16 

.0415 

.0440 

11 

.0393 

24 

.0416 

.0442 

20 

.0303 

17 

.0417 

.0447 

19 

.0394 

18 

.0418 

19 

.0396 

14 

.0410 

INITIAL  LOAD  18,000  POUNDS  PER  SQUARE  INCH  ON  CRUSHER  GAVGL 

NEW  COPPERS. 


Number. 

Compres- 
Bion. 

Number. 

Comprea- 
sion. 

NumT)er. 

Compree- 

SiOD. 

Inch. 

Inch. 

Inch. 

1 

.0507 

.0564 

.05« 

1 

.0538 

.0665 

.0581 

1 

.0544 

.0566 

.0582 

I 

.O.'MO 

.0567 

.0584 

1 

.0563 

.0568 

.0585 

2 

.0553 

.0569 

1             .0586 

2 

.0554 

.0570 

1              .0588 

2 

.0555 

.0571 

.0500 

4 

.0556 

.0572 

.0:^1 

1 

.0567 

.  0373 

.0593 

3 

.0558 

.  0574 

.OJiM 

2 

.0559 

.0575 

.0601 

3 

.0560 

.o:.76 

.0006 

1 

.0561 

.0577 

.0607 

3 

,0.t62 

.0578 

4 

.0563 

.0379 
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INITIAL  LOAD  28,000  POUNDS  PER  SQUARE  INCH  ON  CRUSHER  GAUGE, 

RECOMPRESSED  COPPERS. 


Komber. 

Compres- 
siun. 

Inch. 

.0657 

.0668 

1   1 

.0676 

.0676 

.0678 

.0679 

.0680 

.0682 

^.0683 

^.0684 

.0685 

.0686 

.0687 

.0688 

.0689 

.0690 

.0691 

.0692 

.0693 

.0694 

7 

10 

13 

8 

9 

12 

9 

11 

13 

7 

8 

11 

10 


Ck>iiipre»- 
sion. 


Inch. 
.0695 
.0696 
.0607 
.0698 
.0699 
.0700 
.0701 
.0702 
.0703 
.0704 
.0705 
.0706 
.0707 
.0708 
.0709 
.0710 
.0711 
.0712 
.0713 
.0714 


CoinpreD- 

Hion. 

Inch. 

20 

.0715 

5 

.0716 

5 

.0717 

6 

.0718 

7 

.0719 

3 

.0720 

2 

.0721 

2 

.0722 

6 

.0723 

2 

.0724 

.0726 

.0726 

.0727 

.0728 

.0729 

.  0730 

.0731 

.0732 

.0739 

jyiriALLOAD  28,000  POUNDS  PER  SQUARE  INCH  ON  CRUSHER  GAUGE, 

NEW  COPPERS. 


1  Number. 

Compres- 
aion. 

Number. 

1 

Compres- 
eioD. 

1 

;  Number. 

1 

Conipre»- 

1 

Inch. 

Inch. 

1 
Inch. 

.1023 

1             1 

.1058 

4 

.1076 

.  1028 

1 

.1050 

1 

.1077 

.1030 

2 

.1001 

1 

.1078 

.1042 

3 

.1062 

2 

.  1079 

.1043 

3 

.1063 

«i 

.1081 

.1044 

1 

.1064 

2 

.  1082 

.1045 

1 

.  1065 

2 

.1083 

.1046 

6 

.1066 

2 

.1084 

.1047 

3 

.1067 

1             3 

.1086 

.1050 

3 

.1068 

3 

.1087 

.  \m\ 

3 

.1060 

2 

.1089 

.  1052 

3 

.1070 

1 

.1091 

.1053 

6 

.1072 

1 

.1003 

1            3 

.1054 

4 

.1073 

1 

.1095 

;            3 

.1066 

3 

.1074 

2 

.1107 

1      ' 

.1056 

1 

.1075 

I 

.1109 

H.  Ex. 
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No.  2072. 

Tension  tett. 
Mark,  e. 
Annealed. 
Diameter,  ''.798. 
Sectional  area,  .60  sqnare  inch. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

ToUl. 

Per  square 
inch. 

Elon;!Htion. 

Set. 

Semarln. 

500 
2,500 

Poundf. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
26.000 
27,000 
28.000 
29.000 
30,000 
31.000 
32,000 
33.000 
34,000 
.35,000 
36,000 
37,000 
38,000 
39.  OOU 

Inehei. 
0. 

.0007 
.0017 
.0026 
.0036 
.0050 
.0053 
.0058 
.0325 
.0398 
.0510 
.0600 
.0730 
.0840 
.0900 
.1105 
.1270 
.1480 
.1600 
.1775 
.195 
.23 
.24 
.27 
.31 
.'35 
.38 
.43 
.48 
.55 
.65 
.82 
1.18 

Inch. 
0. 

Initial  loud. 

5,000 

7,500 
10,  000 
12,600 
13,  000 

6' 

.0005 

Elastic  limit. 

13,  500 

14,000 

14.  500 

15, 000 

15  500 

16,  000 

10,500 

17,000 

17,500 

18,000 

18,  500 

19,  000 
10.  500 



20,  OlM)             40, 000 

20.  500    ;       41,  o3(t 

21,  000    '        42,  000 

21,r)00    1        43,000 

22,  000             44,  000 

22,  .500    '        45.  000 

23.  0(K»     ■        46,  04'0 

23,500     ,        47,000 

24,  000    '        48, 000 

24.500    1        ^9.000 

2.'»,  000             50,  000 

25.  .'»00             51,000 

2.\7S0     ,         51. 500 

Tenfdle  rtrenjEth. 
At  time  of  fracture 

24.  HOO 



0 

=26.2  per  cent. 

Fractured  2'^9  from  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  '^64.    Area,  .322  square  inch.     Contrat^tion. 
35.6  per  cent. 

Elonorjitiou  of  inch  sections,  ''.21,  ".27,  ''.46»,  ''.26,  ".12. 
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EHDUKANCE  TESTS  OF  EOTATIITG  SHAFTS. 

The  tests  were  made  witb  cylindrical  shafts  1  inch  diameter, 3o  inches 
long  between  end  bearings,  and  loaded  at  the  middle. 

Two  views  of  the  apparatus  employed  are  shown.  In  the  first  view, 
the  end  elevation,  a  is  the  experimental  shaft,  h  a  loose  bronze  flanged 
ring  made  to  accommodate  the  friction  wheels  c,  which  have  linch 
faces.  The  bearing  of  ring  h  on  the  experimental  shaft  is  one-half  inch 
long. 

d  is  a  weighted  lever  used  to  apply  the  load  to  the  experimental 
shaft ;  it  carries  the  friction  wheels  v. 

One  end  of  the  lever  is  carried  by  stud  e.  The  lever  is  forked  to  re- 
ceive the  head  of  the  stud,  which  latter  has  an  eye  elongated  in  a  longi- 
tudinal direction,  through  which  passes  a  cylindrical  connecting  pin. 
The  object  of  the  elongated  eye  being  to  provide  freedom  of  move- 
ment of  the  lever  in  a  horizontal  direction,  so  that  the  experimental 
shaft  should  be  loaded  in  a  vertical  direction,  unrestrained  by  the 
apparatus. 

By  means  of  nuts  at  the  lower  end  of  the  stud  its  height  may  be  ad- 
justed and  the  lever  kept  in  a  horizontal  position  under  the  different 
"loads  on  the  shaft. 

The  lever  is  weighted  at  end  carrying  hook  //  the  weight  being 
suspended  by  a  short  piece  of  hemp  rope. 

The  long  and  short  arms  of  the  lever  are  30"  and  9".8,  respectively, 
thus  giving  the  ratio  3.0612. 

The  weight  applied  to  the  shaft,  due  to  the  weight  of  the  lever  and  its 
attachments  and  the  bronze  ring,  was  40f  pounds. 

A  guide  strap  encircling  the  shaft  on  the  side  of  the  lever  towards 
the  head  or  driving  end  was  fastened  to  the  top  of  the  lever  at  /t.  This 
guide  strap  was  to  cat<;h  the  head  end  of  the  shaft  after  rupture  and 
lirevent  injury  to  the  apparatus  before  its  rotations  could  be  stopped. 

In  the  view  showing  the  longitudinal  elevation,  a  is  the  experimental 
shaft  and  h  the  bronze  flanged  ring,  the  same  as  shown  in  the  other 
view ;  n  is  the  driving  spindle  which  carries  the  ball-and-socket  chuck  j. 

The  shaft  is  screwed  into  the  ball  t;  a  helical  spring  o  keeps  the  ball 
in  contact  with  the  cap  of  the  chuck.  Spindle  n  is  driven  by  a  belt. 
A  dog  on  the  shaft  engages  with  projections  on  the  face  of  the  chuck 
and  secures  the  same  number  of  rotations  of  the  spindle  and  shaft. 

The  number  of  rotations  was  indicated  by  a  counter  attached  to  the 
opposite  end  of  the  spindle. 

The  other  end  of  the  experimental  shaft  runs  m  a  babbitted  box  fe, 
which  was  mounted  on  trunnions.  Intermediate  piece  I  has  the  trun- 
nion bearings  at  its  upper  end;  the  lower  end  rests  upon  and  has  a 
X)ivot  bearing  in  beam  m. 

•teeam  m  is  supported  by  the  sides  of  the  bed  g.  Bed  g  and  spindle 
n  and  its  bearings  belonged  to  an  engine  lathe  which  was  fittted  up  for 
the  purpose  of  making  these  tests. 

The  working  of  the  apparatus  proved  satisfactory  on  the  whole, 
although  not  possessing  all  the  advantageous  features  which  niiglit  be 
iMubodjed  in  a  mficbiue  of  special  design  and  ronstvuction. 
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make  contact  with  the  under  side  of  the  shaft.  This  semi-cylindrical 
ring  had  one-half  inch  length  of  bearing  on  the  shaft,  the  same  as  the 
bronze  ring. 

The  usnal  manner  of  taking  the  deflection  measurements  was  to  make 
observations  on  one  line,  first  taking  a  micrometer  reading  with  the 
shaft  unloaded,  then  loaded,  and  finally  unloaded ;  and  so  doing  on  the 
other  two  chords. 

The  actual  micrometer  readings  are  recorded  in  the  tables  of  results ; 
the  deflections  and  deflection  sets  are  de<luced.  from  them. 

It  the  first  and  third  readings  are  the  same,  there  is  no  appreciable 
set.  The  difference  between  the  second  and  the  third  readings  is  re- 
corded as  the  deflection.  It  is  the  deflection  of  the  loaded  bar  divested 
of  the  set,  or  strictly  the  resilience  of  the  bar. 

Dift'erent  speeds  of  rotation  were  used  ;  most  of  the  bars  were  run  at 
400  rotations  per  minute,  others  at  700  per  minute,  and  one  bar  at  1,350 
per  minute. 

The  ruptures  of  several  bars  were  not  completed  by  the  rotating  test; 
evidences  of  failure  being  apparent  the  tests  were  discontinued,  and 
afterwards  tests  made  by  tension  in  a  longitudinal  direction. 

Attention  was  directed  to  the  acquisition  of  data  tonching  upon  the 
behavior  of  the  different  grades  of  metal  subjected  to  different  treat- 
ment prior  to  the  time  of  rupture,  as  well  as  determining  the  total  num- 
ber of  repetitions  of  loads  necessary  to  cause  rupture. 

The  formula  for  the  fiber  stress  of  cylindrical  shafts  supported  at  the 
ends  loaded  at  the  middle  is 

The  treatment  and  behavior  of  each  shaft  will  be  described  sepa- 
rately, preceding  the  details  of  the  test. 

Test  No.  1.— 0.  H.  steel  bar,  marked  1-833. 

This  shaft  was  turned  down  from  a  hot-rolled  bar  1 J  inches  diameter, 
and  from  the  same  lot  of  steel  used  in  the  temperature  tests,  and  other- 
wise experimented  upon  as  recorded  in  Keport  of  Tests,  1887. 

The  original  tensile  test  of  this  grade  of  steel  gave  the  following  re- 
sults from  a  bar  turned  down  to  1".0092  diameter  by  32"  length  of 
stem : 

Elftstic  limit  per  sqniure  lucb .* ponndd..  30.000 

Tcn><iJe  strength  per  square  inch do 52,475 

Elongmtion after  fracture percent..  23.6 

(^oDtraction  of  area do 61.5 

Appearance  of  fraotnre silky. 

In  this  test  a  slight  set  was  detected  after  a  load  of  10,000  pounds 
per  square  inch.  It  was  ".0001  in  the  gauged  length  of  30  inches.  The 
sets  increased  with  higher  loads,  and  at  30,000  pounds  per  square  inch 
reached  ".0022.  Under  the  following  load,  30,500  pounds  per  square 
inch,  the  metal  yielded  rapidly,  increasing  the  elongation  under  stress 
from  ".0307  to  'M480. 

This  extract  from  the  original  test  is  given  to  emphasize  the  differ- 
ence in  results  disiMayed  by  the  metal  when  once  loaded  to  rupture, 
an<l  when  ruptured  by  repeated  stresses ;  and  also  to  show  thaj^  while 
according  to  the  ordinary  methods  of  making  tensile  tests,  it  has  been 
customary  to  admit  slight  sets  within  the  elastic  limit  of  the  metal,  but 
which  sets  appear  to  have  an  important  influence  on  the  endurance  of 
the  metal  under  repe^t^  stresses^  ^cof^ing  to  the  light  of  pr^s^ut  e^t- 
Uerieuoei 
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Uuder  29,000  pounds  per  square  inch,  and  after  a  total  run  of 
1,950,000  turns,  the  shaft  rested  15  hours;  and  here  we  observed  a 
decided  reduction  in  both  the  sets  and  the  deflections. 

Soon  after  this  it  was  noticed  that  a  decided  rise  in  the  temperature 
of  the  bar  occurred,  hence  it  is  not  improbable  that  some  increase  in 
temperature  may  have  occurred  before  the  shaft  rested  on  this  occasion ; 
uud  under  such  circumstances  the  stiffening  of  the  shaft  may  be  due 
to  two  causes,  the  change  in  temperature  and  the  period  of  rest,  both 
of  which,  direct  tensile  tests  have  shown,  tend  to  restore  the  modulus 
of  elasticity  after  it  ha«  been  temporarily  lowered. 

After  loading  with  30,000  pounds  per  square  inch  measurements 
were  taken  at  more  frequent  intervals;  then  followed  a  rest  of  8  days 
7  hours,  and  after  resting  observations,  were  again  made  at  frequent  in- 
tervals. 

The  maximum  set  found,  before  resting,  under  this  load  was  ".0049 ; 
after  the  long  rest  the  first  set  of  readings  showed  a  maximum  set  of 
''.0011. 

When  rotated  the  sets  at  once  increased ;  at  least,  after  1,000  turus  the 
maximum  set  was  ".0021,  which  was  increased  to  ".0023  and  then  to 
"0029  after  succeeding  runs.  Then  followed  another  rest  of  15  hours 
after  a  total  run  of  2,115,000  turns. 

After  this  rest  the  sets  were  reduced,  but  iu(;rea8ed  after  rotating 
and  soon  reached  ".0033,  and  then  ".0040  after  a  total  run  of  2,200,000 
turns.  No  material  difference  in  the  deflections,  however,  occurred  in 
the  mean  time.  The  load  was  increased  to  31,000  x>ounds  per  square 
inch,  which  largely  increased  the  sets. 

*A  rest  of  15  hours  diminished  the  sets  and  also  the  deflections  from 
the  mean  ".0234  to  ".0224,  the  total  run  now  being  ;2,250,00<)  turns. 
At  this  time  the  surface  of  the  shaft  in  the  vicinity  of  the  middle  bear- 
ing was  carefully  inspected  microscopically;  no  evidence  of  incipient 
cracks  was  detected. 

The  phenomena  previously  described  were  repeated  after  the  rota- 
tions were  resumed.  After  making  2,402,000  rotations  the  shaft  rested 
18  days ;  this  rest  caused  a  large  reduction  in  the  sets,  but  not  so 
marked  a  difference  in  the  deflections. 

After  completing  2,502,000  rotations  the  fiber  stress  was  reduced  to 
30,000  pounds  per  square  inch,  and  a  further  reduction  made  to  20^000 
])Ounds  per  square  inch  after  completing  2,633,000  rotations. 

The  vibration  of  the  shaft  was  now  considerable,  the  movement 
being  about  ".02.  After  running  for  a  time  under  20,000,  21,000,  and 
22,000  pounds  per  square  inch,  when  the  total  number  of  rotations 
reached  3,033,500,  the  shaft  increased  its  wabbling  motion  ra]>idly. 

It  was  stopped  rotating  and  examined ;  a  crnck  ".^5  from  the  middle 
of  the  shaft  was  in  sight  and  could  be  followed  through  140  degrees  of 
arc  on  the  side  included  by  lines  a  and  h. 

The  rupture  of  the  shaft  was  afterward  completed  by  tensile  stress 
in  a  longitudinal  direction,  and  the  extent  of  the  crack  shown  to  extend 
through  about  185  degrees. 

The  deflections  and  sets  now  measured  showed  irregularity  in  each 
not  heretofore- observed. 

That  part  of  the  cross-section  of  the  shaft,  about  53  per  cent,  of  the 
total  area,  which  was  ruptured  by  transverse  stress  while  rotating,  had 
a  dull  leaden  appearance  with  a  smooth  surface.  The  part  ruptured 
by  direct  tension  was  granular. 

The  approximate  area  of  the  bar  ruptured  by  direct  tension  was 
H.  Ex.  45 60 
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.37  square  inch,  and  the  load  required  17,680  poands,  which  equals 
47,780  pouuds  per  square  inch. 

This  strength  is  not  submitted  as  evidence  necessaniy  of  loss  in 
tenacity  of  the  metal ;  a  sharp  crack  extending  more  than  one-hall 
through  the  shaft  would,  from  its  presence,  tend  to  reduce  the  apparent 
tenacity  of  the  remaining  metal. 

End  view  of  fractured  shaft 


Section  ruptured  while  rotating  marked  R;  section  ruptured  by  di- 
rect tensile  stress  marked  T. 
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Test  No.  2.— O.  JL  steel  bar,  marked  2^123. 

Turned  down  from  bar  1\'^  diameter.  The  original  tensile  test  of 
the  metal  was  as  follows : 

Elaetio Hnait per  square  ioch poands.-  39,500 

Tensile  strength  peraqnaro  inch do 68,376 

Elon^tionin  30 inched percent..  21.2 

Oontrsictionof  area do 49.1 

Appearance  of  fracture silky 

The  shaft  was  at  once  loaded  with  a  fiber  stress  of  35,857  pounds  per 
square  inch.  Although  this  load  was  below  the  elastic  limit  as  estab- 
lished for  the  tensile  test,  yet  from  its  behavior  it  was  evidently  affected 
by  sets  of  greater  or  less  magnitude. 

The  observations  on  the  shaft  were  not  so  complete  as  in  some  other 
tests.  The  first  reading  taken  with  the  micrometer  was  when  the 
shaft  was  unloaded,  then  after  it  was  loaded ;  hence  the  deflections 
here  shown  include  the  sets,  which  account  for  the  irregularities  dis- 
played. 

The  temperature  of  the  shaft  rose  to  about  1I0<^  Fahr.,  and  remained 
there  during  the  latter  part  of  the  test,  at  the  close  of  which  the  shaft 
wabbled  considerably. 

Soon  after  this  behavior  was  observed  the  test  was  discontinued  and 
the  bar  examined.  A  fine  crack  was  in  sight,  extending  through  about 
100  degrees  of  arc. 

The  gauged  lengths  as  originally  laid  off  on  the  surface  of  the  shaft, 
and  as  now  measured  after  the  crack  appeared,  were  as  follows : 


Line. 

a 
b 
e 

Gauged  lengths. 

Differences. 

Inches. 
.0005 
.0006 
-.  0017 

Original. 

Inchet. 
10. 0055 
10. 0U39 
9.9937 

FinaL 

Inches. 
10.0060 
10. 0045 
9.9920 

The  mean  difference  indicates  a  shortening  of  ^'.0002,  which  may  be 
due  to  the  bent  condition  of  the  shaft. 

Bupture  was  reached  without  the  development  of  the  ductility  dis- 
played by  the  tensile  test. 

The  fracture  was  completed  by  tensile  stress  applied  in  a  longitudinal 
direction  with  the  following  results : 

Tensile  strength,  24,980  pounds=42,700  pounds  per  square  inch  on 
the  section  unruptured  by  the  rotating  test. 


C     Section  fractured  by  transverse  stress  while 

}  rotating. 

(     Dull  leaden  color. 


The  section  marked  T  was  fractured  by  tensile  stress  applied  in  a 
longitudinal  direction.    Appearance,  fine  granular. 
Approximate  area  of  granular  section,  .585  square  inch. 
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Test  No.  S.—Sec&nd  O.  H.  steel  bar^  ^narked  2-123. 

The  speed  of  rotation  of  this  shaft  was  700  turns  per  minate. 

Under  25,000  x>onnds  per  square  Inch  fiber  stress,  '^0001  set  was  ob- 
served in  some  cases ;  in  others  no  sets  appeared. 

Under  26,000  pouuds  per  square  inch,  and  succeeding  higher  loads, 
sets  appeared  and  increased  with  the  loads. 

Uptil  experiments  are  more  numerous  it  will  be  difficult  to  understand 
the  comparative  effect  of  loads  augmented  at  intervals,  as  many  of 
this  series  are  tested,  and  of  constant  loads  on  the  endurance  of  the 
metal. 

With  29,000  pounds  per  square  inch  fiber  stress,  and  450,000  total 
number  of  rotations,  measurements  were  taken  for  the  purpose  of  de- 
termining whether  the  shaft  deflected  the  same  amount  while  running 
at  full  speed  as  it  did  when  slowly  turned. 

A  micrometer  was  mounted  on  a  cross-bar  below  the  shaft  close  by 
the  bronze  ring  at  the  middle  bearing,  and  readings  taken  measuring 
to  the  under  side  of  the  shaft. 

From  these  readings  it  appeared  that  the  deflection  of  the  shaft  wus 
less  at  full  speed  than  while  slowly  turned.  The  difterence  shown  at 
this  time  was  ".0010. 

The  diffei'ence  in  deflections  measured  in  this  manner  refers  to  the 
total  length  of  the  shaft,  33  inches,  and  not  to  a  chord  of  10  inches. 

Subsequent  measurements  taken  on  this  shaft  in  some  cases  showed 
a  greater  difference,  reaching  ".0030,  and  in  several  instances  there  was 
no  appreciable  difference. 

In  the  tests  of  other  bars  which  follow,  results  were  obtained  which 
dispel  the  doubts  arising  from  the  results  obtained  with  this  shaft,  and 
from  which  it  appears  that  the  deflections  tend  to  diminish  under  high 
speeds  of  rotation  when  the  loads  exceed  the  elastic  limit  of  the  metal, 
and  tend  to  cause  permanent*  sets ;  but,  on  the  other  hand,  when  the 
elastic  limit  is  not  passed  the  deflections  are  the  same  within  the  range 
of  speeds  yet  experimented  with. 

The  elastic  limit  referred  to  in  this  connection  is  considered  the  limit 
within  which  no  appreciable  sets  occur  under  the  conditions  of  a  trans- 
verse load  on  a  rotating  shaft. 

One  set \>f  observations  was  made  when  the  shaft  was  loaded  with 
33,000  i)ounds  per  square  inch,  total  number  of  rotations  800,000,  which 
showed  a  deflection  ".0040  greater  with  the  shaft  slowly  rotated  than 
at  full  speed ;  measurements  repeated  after  another  run  of  50,000  turiis 
showed  no  difference,  and  it  is  believed  this  anomalous  result  was 
reached  through  some  error. 

There  was  a  decided  increase  in  the  temperature  of  the  shaft  observed 
at  650,000  total  number  of  rotations,  which  had  increased  to  about  lOU^ 
Fahr.  when  750,000  rotations  were  reached. 

The  effect  of  rest  on  the  deflections  and  sets,  common  to  this  and 
other  shafts  already  commented  upon,  will  be  passed  by  without  special 
remark. 
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TESTS   OF  IRON,  STEEL,  IlRD   OTHEB   MATERIALa 


Test  No.  4.— 0.  ff.  steel  bar^  marked  3-782. 

Tarned  down  from  a  bar  1}"  diameter.  The  original  tensile  test  gave 
the  following  results: 

ElMtio  lii^it  per  square  inch — poonda..  4«,S0C- 

TeDsile  BtreDirth  per  eqaareinob do —  BO.eM 

Elongation  in  30  inchea percent..  lift 

Contraction  of  area do...  41S 

Appearance  of  fracture nik} 

The  micrometer  readings,  taken  prior  to,  and  when  the  total  hid  of 
600,000  rotations  was  reached,  only  indnded  readings  first  when  tiie 
shaft  was  unloaded  and  then  when  loaded;  therefore  the  deflectiona  de- 
duced include  whatever  sets  there  may  lave  been. 

After  650,000  rotations  the  readings  were  taken  in  the  usual  manner. 

The  gauged  lengths  were  measured  after  450,000  rotations  and  again 
after  1,100,000  rotations,  with  the  following  results: 


Lines. 

Dlfferenoes. 

450,000.          1,100,000. 

a 
b 
e 

Inches. 
10.0028 
9.9848 
9.9972 

Inches. 

10.(m27 
9.9847 
9.9988 

Inch,        1 

.0001 
.0001 
.0004 

After  completing  2,100,000  rotations  the  shaft  was  examined,  bat  no 
cracks  were  detected. 

After  the  load  was  increased  to  43,000  pounds  per  square  inch  and 
the  bar  had  made  23,000  additional  turns  there  was  a  decided  rise  in 
temperature. 

Water  was  used  to  cool  it  during  the  next  4,000  turns,  after  which 
the  shaft  was  allowed  to  regain  a  higher  temperature.  It  reached 
about  110<>  Fahr.,  when  the  total  run  of  2,130,000  turns  was  reached. 

The  deflections  were  immediately  measured,  then  the  shaft  was  cooled 
with  water  to  14P  Fahr.,  and  measured  twice.  Next  followed  a  period 
of  rest  of  15  hours,  then  measurements  taken;  the  shaft  remaining  at 
about  740  Fahr.  The  shaft  was  then  heated  along  the  middle  of  its 
length  about  the  same  temperature  it  had  acquired  while  running,  110° 
Fahr. 

After  the  first  cooling  there  was  a  decided  reduction  in  the  deflec- 
tions, and  when  reheated  the  increase  is  thought  to  be  suflScientlj 
marked  to  attribute  the  change'to  the  heating. 

The  extent  of  the  surface  ruptured  at  the  close  of  the  rotating  test 
and  the  completion  of  the  rupture  by  tensile  stress  follows: 

Fractured  suddenly  without  warning. 

Tensile  strength,  18,210  pounds  =  46,600  pounds  per  square  inch  ou 
the  section  unruptured  by  rotating  test. 


Section  fractured  by  transverse  stress  wheo 
rotating. 
Dull  leaden  color. 


Section  marked  T  was  fractured  by  tensile  stress  applied  in  a  longi- 
tudinal direction.    Appearance,  fine  granular. 
Approximate  area  of  granular  section,  .39  square  inch. 
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Test  No.  6. — 0.  JBT.  steel  bar^  marked  4-795. 

Tamed  down  from  a  bar  IJ"  diameter. 

The  original  tensile  test  gave  the  following,  results : 

ElMtic  limit  per  square  inoh ponndii..  50,000- 

Tensile  atrength  per  sqaare  inch * do 85,100 

ElonKation  in  80  inches percent..  17.5 

Contraction  of  area '. do —  4&3 

Appeanmce  of  fracture -. *. silky 

Decided  sets  appeared  ander  34,000  pounds  per  square  inch  fiber 
stress,  and  increased  in  magnitude  under  the  higher  loads. 

The  loads  were  increased  in  regular  increments  of  2,000  pounds  until 
48,000  pounds  per  square  inch  and  the  total  run  of  920,000  rotations  was 
reached ;  at  this  time  the  te^t  was  discontinued,  and  the  shaft  after- 
ward ruptured  by  direct  tensile  stress  in  a  longitudinal  direction. 

The  object  in  view  being  to  ascertain  what  change  in  the  tensile 
properties  had  been  effected  by  repeated  transverse  stresses  before  those 
stresses  had  approached  their  ultimate  limit.  Tensile  tests  of  steel 
shafts  which  have  cracks  in  an  advanced  stage  of  development  are  not 
satisfactory  for  this  purpose. 

The  tensile  test  of  this  shaft  showed  an  elastic  limit  lower  than  the 
original  test,  the  tensile  strength  slightly  higher.  It  might  have  shown 
higher  still  had  the  fracture  not  been  located  by  the  drilled  and  counter- 
i^uuk  hole  defining  one  extremity  of  a  gauged  length. 

However,  it  is  demonstrated  that  the  effect  of  the  repeated  stresses 
had  not  at  the  close  of  the  test  sensibly  diminished  the  tenacity  of  the 
shaft  at  the  middle  of  its  length,  where  the  transverse  stresses  reach 
their  maximum. 

That  the  ductility  was  disturbed  is  shown  by  cracks  on  the  surface  of 
tlie  shaft  in  the  vicinity  of  the  middle  bearing,  their  development  being 
assisted  no  doubt  by  the  tool  marks  left  by  the  lathe-turning  tool. 

TENSILE  TEST  OF  SHAFT  NO,  5,  AFTEE  EXPOSED  TO  REPEATED  STRESSES. 

Diameter,  V. 

Sectional  area,  .7854  square  inch. 

Approximate  elastic  limit,  36,700  pounds  =  46,730  pounds  per  square 
inch. 

Tensile  strength,  68,100  pounds  =  86,710  pounds  per  square  inch. 

Fractured  at  drilled  and  countersunk  hole,  defining  one  extremity  of 
10^'  gauged  length.  Appearance,  silky,  50  per  cent,  of  the  surface  being 
interspersed  with  fin(^  granulation. 

At  the  middle  of  the  bar  for  a  length  of  three-fourths  of  an  inch  the 
surface,  after  the  tensile  test,  was  broken  in  numerous  places  by  short 
transverse  cracks.  These  cracks  started  at  tool  marks  in  the  surface 
of  the  bar,  which  were  not  removed  by  filing  when  the  bar  was  finished. 

Elongation  in  10  inches,  l".64  =  16.4  per  cent. 

Elongation  of  inch  sections,  ".36»,  ''.20,  'M7,  ".13,  ".12,  ".14,  ".11, 
M2,  ".14,  ".15. 

Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 

Contraction,  31.1  per  cent 
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Test  No.  6.— O.  iZ.  sUel  bar^  marJced  5-803. 

Turneii  down,  from  a  bar  1^"  diameter. 

Tbe  original  tensile  test  of  the  metal  gave  the  following  results: 

Elastic  limit  i>er  Kquare  inch .-•.... pounds..  58,000 

Tcnsilix  strength  per squaro inch do  ...  08.760 

Elongation  in  ao  inches percent..      14.0 

Contraction  of  srca .* —  i do . . .       41. 6 

Appearance  of  fracture silky;  intersi>er8ed  with  fine  granulation 

This  shaft  run  at  tbe  speed  of  1,350  rotations  per  minute. 

Beginning  with  a  liber  stress  of  30,000  pounds  per  square  iueh  the 
load  was  increased  to  40,000  pounds  per  square  inch,  and  then  to  50,000 
])ouD€l8  per  square  inch,  alter  successive  runs  of  10,000  turns  each. 
Under  the  latter  stress  the  shaft  became  sensibly  warmer,  and  at  the 
close  of  46,300  total  rotatious  had  reached  a  temperature  of  about  llO^ 
Fahr.    This  load  also  caused  an  increase  in  the  sets. 

The  maximum  set  and  mean  deHection  are  diminished  after  a  rest  of 
15  hours.  Besuming  the  test  the  shaft  acquired  nearly  the  same  tem- 
perature as  before.  Increasing  the  stress  to  55,000  pounds  per  square 
inch  there  was  a  rapid  rise  in  temperature,  which  reached"  about  200^ 
Fahr.  at  the  close  of  150,000  rotations,  and  was  still  hotter  when  the 
shaft  was  loaded  with  60,000  pounds  per  square  inch  and  ha<l  made 
100,000  rotations.    Its  estimated  temperature  was  then  about  250^  Fahr. 

Water  was  used  to  cool  the  shaft  to  75^  Fahr.  The  measurements 
taken  after  cooling  showed  smaller  sets ;  otherwise  no  material  change. 

Near  the  close  of  the  test,  after  230,000  rotations,  there  appeared  an 
unusually  large  difference  in  the  deflections  on  the  several  lines,  tbe  de- 
flection on  line  a  being  ".0467  against  ''.045  on  line  c. 

Rupture  occurred  at  239,000  rotatious.    The  fracture  of  the  shaft  was 
.complete;  the  surface  was  smooth  and  undulating,  except  at  the  cen- 
'ter,  where  there  was  a  longitudinal  crack,  causing  an  offset  in  the  sur- 
face. 

The  milder  grades  of  metal  usually  give  suflBcient  warning  by  reason 
of  the  excessive  vibration  of  the  weighted  lever  to  allow  the  rotations 
t  o  be  stopped  before  rupture  extends  across  i  he  shaft ;  the  higher  grades 
of  metal  fracture  suddenly,  with  little  or  no  warning. 

Observations  were  made  on  the  total  deflection  of  the  shaft  slowly 
turned  around  and  at  full  speed,  taken  with  a  micrometer  mounted  on 
a  cross-bar  below  the  shaft  as  previously  described. 

When  the  test  began  tbe  shaft  apparently  deflected  ".0040  less  at  full 
speed  than  when  slowly  rotated.  Alter  10,000  rotations  the  observed 
difference  was  ".0020,  but  when  tbe  load  was  increased  to  40,000  pounds 
per  square  inch  there  was  no  appreciable  difference,  measurements  be- 
ing taken  when  this  load  was  first  applied^  and  again  after  a  total  run 
of  20,000  rotations. 

H.  Ex.  45 52 
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Test  No.  7.-0.  H.  steel  bar^  marked  7-823. 

Tarned  down  from  a  bar  1^''  diaweten 

The  original  tensile  test  gave  the  following  results: 

SlMtie  limit  p«r  square  inch ponnda..    57,000 

Tensile  strength  p«r  sqnare  inch do 110,000 

Slongation  in  30  inohee per  ccmt..         8.8 

Contraotionofarea do 20.2 

Appearance  of  ftactare granalar,  silky  spot  near  the  center 

This  shaft  showed  no  appreciable  set  nnder  35,000  pounds  per  square 
inch  fiber  stress. 

Under  40,000  poands  per  square  inch,  the  measurements  taken  before 
rotating  showed  a  set  of  ''.000  L  on  each  line. 

After  rotating  under  this  load  higher  sets  were  found,'which  is  a 
noticeable  feature  in  some  other  experiments.  The  sets,  which  are  small 
at  first,  increase  after  the  shaft  has  rotated  without  change  of  load. 

This  remark  does  not  appear  to  be  applicable  under  all  circumstances, 
as  there  are  instances  in  which  larger  sets  appear  to  diminish,  at  least 
for  a  time,  under  repeated  stresses. 

After  500,000  rotations,  the  highest  fiber  stress  being  50,000  pounds 
X>er  square  inch,  the  test  was  discontinued. 

A  section  5J  inches  long  was  taken  from  the  middle  of  the  shaft  and 
examined  for  the  presence  of  internal  strains. 

If  internal  strains  exist,  their  presence  becomes  manifest  by  cutting 
away  a  portion  of  the  metal,  whereupon  the  remaining  portion  changes 
its  shape,  having  been  relieved  of  the  strains  in  the  metal  cut  away, 
unless  the  parts  removed  contained  opposing  strains  of  equal  magni- 
tude. 

Other  tests  having  shown  that  internal  strains  were  introduced  by 
stresses  exceeding  the  elastic  limit  of  the  metal,  thereby  causing  per- 
manent  sets,  the  metal  of  this  shaft  was  examined  for  the  purpose  of 
ascertaining  whether  internal  strains  had  been  introduced  to  an  appre- 
ciable extent  by  reason  of  the  repeated  stresses  received,  which  had 
caused  the  sets  recorded  in  the  details  of  this  test. 

It  should  be  borne  in  mind,  however,  that  the  amount  of  metal  over- 
strained in  this  test  must  necessarily  form  but  a  small  part  of  the  metal 
in  a  section  of  the  shaft  large  enough  to  admit  of  being  experimented 
upon. 

The  accompanying  sketch  shows  how  the  middle  section  was  pre- 
pared for  examination : 

A  bar  was  fastened  to  each  end  of  the  5f  section,  and  near  the  ex- 
tremities of  these  bars  were  established  some  drilled  and  counter-sunk 
holes,  their  distance  apart  being  6''.  The  holes  were  5''.9  from  the  axis 
of  the  section  of  shaft. 

Measurements  were  taken  from  bar  to  bar  before  any  metal  was  re- 
moved from  the  shaft,  and  again  after  the  metal  had  been  planed  off  to 
different  depths. 

The  metal  on  side  A  was  planed  off  a  length  of  2" ;  first  -^V'  deep,  then 
i"  deep,  measured  on  the  versed  sine  of  the  chord. 

There  was  no  appreciable  change  in  the  distance  between  the  ends  of 
the  bars. 

Whatever  strains  there  may  have  been,  if  any  existed,  affected  so 
small  a  part  of  the  cross-section  of  metal  as  to  elude  detection  by  this 
method  of  examination. 

The  section  of  shaft  was  now  bent  in  the  plane  of  the  end  bars  by 
transverse  stress,  and  a  permanent  set  given  of  'MO.    Gutting  away 
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the  metal  on  the  convex  side  of  the  bend^  side  B,  in  Buooessive  depths 
of  ^"  each,  the  extremities  of  the  bars  on  the  same  side  of  tlie  shaft 
approached  each  other  as  follows : 

When  the  depth  of  cat  was  ^"^  distance  between  ends  of  ban  di- 
minished ^'.0005 :  when  the  cat  was  ^"  deep,  the  distanoe  waa  dimin- 
ished ''.0037,  and  with  a  cat  -fg  deep  the  distance  diminished  the  total, 
''.0060.  Here  were  internal  strains  of  measurable  extent,  and  appear 
to  have  been  compression  strains,  left  on  'the  tension  side  of  the  bend^ 
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Test  No.  8.— 0.  H,  steel  bar,  marked  8-750. 

Turned  dowu  from  a  bar  1^''  diameter. 

The  original  tensile  test  gave  the  following  results : 

ElMtio  limit  per  square  inch ponnda..    70.000 

TeoHile  strength  per  aqaaro  inch do....  149,600 

Elongation  in  30  (nobes percent..         5.0 

Couiractlonof  area do —         5.4 

Appearance  of  fracture,  granular,  radiating  from  a  center-punch  mark  in  the  surface  of  the  stem, 
naed  in  laying  off  the  bur  into  inch  sections  before  testing. 

Loads  on  the  shaft  began  at  20,000  pounds  per  square  inch  fiber  stress. 
The  measurements  showed  regularity  and  smoothness  of  action  of  the 
shaft  under  this  and  succeeding  higher  stresses.  Sets  which  could  with 
certainty  be  identified  as  such,  first  appeared  when  the  load  reached 
50,000  pounds  per  square  inch. 

The  temperature  of  the  shaft  was  slightly  increased  when  the  total 
number  of  rotations  reached  750,000,  and  again  at  1,100,000  turns.  On 
the  latter  occasion  the  temperature  reached  150^  Fahr.,  and  was  at- 
tributed to  the  absence  of  lubricant  between  tlic  shaft  and  the  bronze 
ring  at  the  middle  of  the  shaft,  which  was  allowed  to  run  nearly  dry. 

After  oiling  the  shaft  ran  cooler^  but  with  a  perceptibly  higher  tem- 
I)erature  than  that  of  the  testing  room. 

Observations  were  made  on  the  total  deflection  of  the  shaft  slowly 
rotated  and  under  full  speed,  by  means  of  the  micrometer  on  the  cross- 
bar below  the  shaft. 

The  results  were  variable  under  the  lower  loads ;  at  52,000  and  54,000 
PQuuds  per  square  inch  the  differences  appeared  to  be  ".0010  and  ''.0005, 
respectively,  the  deflections  measuring  greater  while  the  shaft  was  ro- 
tating at  full  speed. 

The  difficulty  of  getting  exact  measurements  favors  the  belief  that 
the  deflections  were  almost  identical  regardless  of  the  speed  of  rotation. 

The  shaft  finally  ruptured  after  1,412,000  rotations.  The  largest  set 
observed  during  the  test  was  ".0014. 

From  the  fact  that  measurements  of  the  gauged  lengths  show  little 
or  no  extension  or  contraction  of  the  shaft  in  a  longitudinal  direction 
during  testing,  and  up  to  the  time  of  rupture,  it  would  seem  to  follow 
that  the  tension  and  compression  sets  are  of  equal  magnitude. 

The  ruptured  surface  was  granular,  radiating  from  a  dull  smooth  sec- 
tion at  the  circumference,  where  a  crack  had  probably  developed  first, 
and  had  reached  a  depth  of  ".15. 
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Tests  Nos.  9  and  10. — Specimens  D  and  E  from  muck-har  tender  axle 

No.e. 

The  location  in  the  axle  from  whence  these  bars  came,  and  tbe  tensile 
test  of  ^n  adjacent  bar,  is  given  elsewhere  in  this  report  auder  the  head 
of  Bailway  axles. 

The  test  of  bar  No.  9,  marked  D,  began  nnder  10,000  poands  per 
sqaare  inch,  and  the  load  was  increased  by  increments  of  1,000  pounds 
per  square  inch,  usually  after  50,000  rotations  under  each  load. 

There  was  a  very  gradual  introduction  of  sets  as  the  loads  were  in- 


Knptnre  occurred  under  a  load  of  33,000  pounds  per  square  inch, 
after  having  made  1 ,170,420  rotations.  A  crack  on  one  side  of  the  shaft 
reached  a  depth  of  about  ^"j  as  shown  by  the  smooth  surfieuse  of  this 
part  of  the  fracture;  the  remaining  part  of  the  surface  was  irregulv 
and  had  a  fibrous  appearance. 

There  was  no  appreciable  rise  in  temperature  preceding  rupture. 

The  loads  on  bar  No.  10,  marked  E,  began  with  33,000  pouods  per 
square  inch  and  were  increased  by  increments  of  1,000  pounds  per 
square  inch,  the  shaft  rupturing  under  35,000  i>ounds  per  sqaue  indi. 
after  making  147,800  rotations. 

The  first  load  caused  a  maximum  observed  set  of  ".0026. 

Under  34,000  pounds  pe^  square  inch  the  temperature  of  the  shaft 
reached  about  105^  Fahr.  After  the  rest  of  15  hours  the  bar  was  oot 
perceptibly  warmed. 

Rupture  occurred  by  the  development  of  a  fine  crack  ^"  from  the 
middle  bearing.  The  test  was  discontinued  when  this  crack  was  1^' 
long,  measured  on  the  circumference,  before  rupture  was  completed. 
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Tests  Nos.  11  and  12. — Specimens  from  double  refined  wrough^iron  bar^ 

L  208. 

For  original  test  see  Report  of  1882,  page  196,  which  was  made  foar 
years  prior  to  the  tests  here  reported. 
The  original  tensile  test  gave  the  following  results : 

Elastic  limH  per  square  inob pounds..  29,375 

Tousile  strength  per  sqnftre  inch do 50,156 

EloDffatioB  in  80  mcbes percent..      22.7 

Contraction  of  area do....      43.0 

Appearance  of  fraotoxe fibrous 

The  original  diameter  of  the  bar  was  2.02  sqaare  inches,  and  it  was 
tested  in  the  condition  left  after  hot  rolling. 

The  longer  end  of  the  fractured  bar  furnished  the  present  specimens, 
which  were  lettered  a  to  /  inclnsive,  laid  off  consecutively,  beginning 
at  the  original  fracture. 


Vark. 

Kindofspedmen. 

Semarlcs. 

Diameter. 

Lengtii. 

a 

h 

Compression 

Tension ........... 

Jndkst. 
1.129 

.796 
1.00C 
1.129 

.796 
LOCO 

JfieAtt. 
12 

9 
86 
12 

9 
30 

llfot  annealed. 
> 

>  Annealed  before  present  tests  were  made. 

c 

1  d 

1  e 

Endnrance 

Compxession 

Tension 

!/ 

1 

Sndarance 

The  two  compression  and  tension  tests  of  the  unannealed  and  th^ 
annealed  bars  are  as  follows: 

No,  2076. 


Compression  test. 
Mark,  a. 
Not  annealed. 
Length,  12''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10", 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Per  square 
inck. 

Ck»mprea- 
sion. 

Set. 

PowHdt. 

Pmmdt. 

Inch, 

Jwih. 

1,000 

1,000 

0. 

a 

Initial  lead. 

S,O0f 

5.000 

.0014 

0. 

10,000 

10,000 

.0034 

0. 

16.000 

15,000 

.0063 

0. 

20,000 

20,000 

.0070 

0. 

2^.000 

25.000 

.0080 

.0601 

30,000 

30,000 

.0109 

.0002 

35.000 

35.000 

.0182 

.0008 

40,000 

40.000 

.0160 

.0018 

45.000 

45,000 

.0203 

.0041 

' 

50,000 

50,000 

.0270 

.0089 

55^000 

55.000 

.0402 

.0199 

56,600 

56,600 

Ultimate  strength. 

Failed  by  triple  flexure. 
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No.  2071. 

TensUm  tesL 

Mark^  b. 

'N'ot  annealed. 

Diameter,  '^798. 

Sectional  area,  .50  »qaare  inch. 

Gauged  length,  5''. 


Applied  loAdB. 

In  ganged  length. 

Total. 

Per  square 

Elongation. 

Set. 

Bemarka. 

Pound*. 
500 
2,500 
5,000 
7,600 
10.000 
12,500 
16,000 
17,  500 
20,000 
22,500 
24,000 
25,000 
26,000 
26.500 
27,000 
27,600 
28,000 
28.  500 
20,000 
29,500 
30.000 
30,500 
31, 000 
86.580 
0 

Pound§. 
1,000 
5,000 
10.000 
15,006 
20,000 
26,000 
30.000 
35,000 
40,000 
45,000 
48.000 
50.000 
62.000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,090 
61,000 
62,000 
73,160 
0 

Inch. 

0. 
.0007 
.0016 
.0025 
.0035 
.0045 
.0054 
.0063 
.0072 
.0081 
.0087 
.0090 
.0095 
.0096 
.0098 
.0100 
.0102 
,0105 
.0105 
.0107 
.0110 
.0113 
.0115 

Inek. 

0. 

Initial  load. 

0. 

0. 

0. 

0. 

0. 

=6.0  per  cent. 

.25 

Appearance,  fibrous;  trace  of  graunia- 
Area,  .385  square  inch.    Contraetiou. 


Fractured  l'M2  from  neck, 
tion. 

Diameter  at  fracture,  ''.70. 
23.0  per  cent. 

The  elastic  limit  coincided  with  the  tensile  strength. 

The  load  fell  after  reaching  the  maximum,  rupture  occurring  uuder 
about  32,000  pounds,  contraction  at  the  place  of  rupture  going  on  in 
the  mean  time. 

Elongation  of  inch  sections,  ".00,  ''.00,  ".00,  ".13»,  ".12*. 


